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ATGTTTTCTC CTGTAGTCGT CAGTGTGGTA TTCACAATCG CCTTCTGCAA 
TGCGTCTCCA GCAAGAGACA GCTTCGGCTG CTCTAACAGT GGGATAACTG 
ACAGCGACCG GCAAGCGTTC CTCGACTTCC ACAACAATGC TCGTCGACGG 
GTTGCGAAAG GCCTTGAGGA TAGCAACTCC GGCAAACTGA ATCCAGCGAA 
GAACATGTAC AAGCTGTCAT GGGACTGTGC AATGGAACAG CAGCTTCAGG 
ATGCCATCCA GTCATGCCCA AGCGGCTTTG CTGGGATTCA AGGTGTTGCG 
CAGAATACAA TGAGCTGGTC AAGCTCTGGT GGATACCCCG ATCCATCGGT 
AAAGATAGAA CCAACGCTCT CCGGCTGGTG GAGTGGTGCG AAAAAGAACG 
GCGTAGGCCC GGACAACAAA TACACCGGTG GTGGTCTCTT CGCCTTCTCT 
AACATGGTAT ACTCCGAAAC GACGAAACTT GGCTGCGCTT ACAAGGTTTG 
CGGCACTAAA CTGGCGGTTT CATGCATCTA TAATGGAGTC GGGTACATCA 
CAAATCAACC TATGTGGGAG ACAGGTCAGG CTTGCCAGAC AGGAGCAGAC 
TGCTCCACTT ACAAGAACTC AGGCTGCGAG GACGGCCTTT GCACGAAGGG 
ACCAGATGTA CCAGAAACAA ACCAGCAGTG CCCCTCAAAC ACCGGAATGA 
CTGATTCAGT CAGAGATACT TTCCTATCGG TGCACAATGA GTTCAGATCG 
AGTGTTGCCC GAGGTCTGGA ACCCGACGCT CTGGGCGGAA ATGCACCAAA 
AGCAGCTAAA ATGCTCAAGA TGGTGTATGA CTGTGAAGTG GAAGCATCGG 
CCATCAGACA TGGAAATAAA TGCGTCTATC AACATTCTCA TGGTGAAGAC 
AGACCTGGAC TAGGAGAAAA CATCTACAAA ACTAGTGTAC TCAAATTCGA 
CAAGAACAAA GCAGCCAAGC AGGCTTCACA ACTCTGGTGG AATGAGTTAA 
AAGAGTACGG CGTCGGCCCA TCCAACGTCC TTACCACTGC GTTATGGAAT 
AGAcCCAACA TGCAGATTGG TCaCTACACC CAGATGGCAT GGGACACCAC 
CTACAAACTT GGATGTGCAG TTGTTTTCTG CAATGATTTC ACATTCGGCG 
TTTGTCAGTA TGGGCCAGGA GGCAATTACA TGGGTCATGT CATCTACACT 
ATGGGCCAGC CGTGCTCTCA GTGTTCGCCT GGTGCTACTT GCAGCGTGAC 
CGAAGGCTTG TGCAGCGCTC CTTAATCAG TCAACAATAA ATATCTTA 
CAGTGATGTT GTTGCTTACA AATTGCTTCT TTTCCAATAG AAATACCAAT 
GTCAACATCA CGAGTTTCTT TAAATTCATC ACTTCCACTA CTAGGGGTGA 
TTTGAATAAA ATTTCATTTC ATAAAGCAAT TACATCCGCA AAAAAAAAAA 
AAAA 



Figure 1A 



MFSPVVVSVVFTIAFCNASPARDSFGCSNSGITDSDRQAFLDFHNNARRRVA 

KGLEDSNSGKLNPAKNMYKLSWDCAMEQQLQDAIQSCPSGFAGIQGVAQNTM 

SWSSSGGYPDPSVKIEPTLSGWWSGAKKNGVGPDNKYTGGGLFAFSNMVYSE 

TTKLGCAYKVCGTKLAVSCIYNGVGYITNQPMWETGQACQTGADCSTYKNSG 

CEDGLCTKGPDVPETNQQCPSNTGMTDSVRDTFLSVHNEFRSSVARGLEPDA 

LGGNAPKAAKMLKMVYDCEVEASAIRHGNKCVYQHSHGEDRPGLGENIYKTS 

VLKFDKNKAAKQASQLWWNELKEYGVGPSNVLTTALWNRPNMQIGHYTQMAW 

DTTYKLGCAVVFCNDFTFGVCQYGPGGNYMGHVIYTMGQPCSQCSPGATCSV 

Figure 1B 
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GGTACTGCAGGGTTTAATTACCCAAGTTTGAGACCCAACGCCATGATTTGGCGAACGTGG 

CAAGTTCTCGTGGTTCTGTATGCGGCGCTGTCCATTACAGTTGTGAACGCCTATAAACAC 

ATTAGCTCCGATCACGTTGTAAATACAACACTGGGTCAGATTCGAGGAGTACCACAGAAT 

TTCGAAGGCAAAAAAGTTACCGCTTTTCTTGGTGTGCCATATGGTCAACCACCGACTGGG 

GAACTACGATTCAGCAATCCGAAAATGGTGCAGCGTTGGGAAGGTATAAAGAATGCTACA 

ACACCGGCTCAGCCATGCTTCCACTTCCCTGACAGTAAATTTAAGGGATTTCGTGGGTCA 

GAGATGTGGAATCCGAAAGGAAATATGACCGAGGATTGCTTGAATATGAATATCTGGGTC 

CCACACGATGCTGATGGTTCCGTGATTGTATGGATTTTCGGAGGCGGCTTCTTCACCGGT 

TCACCATCTTTAGATGTTTACAACGGTACTGCTCTAGCAGCCAAGAAACGTACCATTGTT 

GTGAACATAAACTATCGATTGGGTCCCTTCGGTTTCCTTTATCTCGGTGATGATTCTCGT 

GCACAAGGGAATATGGGACTGCAAGATCAACAAGTTGCATTGCGATGGGTGCATAAACAT 

ATAAGCTCCTTTGGTGGAGATCCGAGAAAAGTCACTCTTTTCGGCGAAGCATCAGGCGCT 

GCTTCAGCAACCGCTCATCTAGCAGCACCGGGAAGCTATGAGTTTTTCGATAAGATAATT 

GGCAACGGTGGCACAATCATGAATAGTTGGGCCAGTCGAACAAATACATCGATGCTTGAG 

CTGTCAATGAAACTTGCTGAACGGTTGAACTGTACCAAGAAAAGAAAAGACCCGAATACT 

GTACATCGCTGTTTGGTTAAACATCCAGCACATGTGGTTCTAAAAGAGGCCGCTGTTGTG 

TCGTATCAAATTGGTCTCGTGCTGACGTTTGCCTTCATACCCATTACCTCTGATAAGAAC 

TTCTTCCAGGGAAATGTCTTTGATCGTCTACGAGATAAAGACATTAAGAAGAATGTATCC 

ATTGTGCTTGGTACTGTAAAAGACGAAGCAACCTTCTTTTTACCCTACTACTTTGGTCAC 

AACGGTTTCTCTTTCAATAACTCATTCTTAGCAGATGGGGAAGAAAACAGAGCACTCATA 

AATATATCACAGTATAATTATGCGATGAATGCAACTGCGCCATCACTTGAAAGCTCACTG 

GAACCACTTTTAGAAGCTTATAAGAACGTTTCGACGCGAAAAGAAGAAGGTGAAAGATTA 

CGCGATGGTGTTGGTCGATTCATGGGCGACTACTTcTAtACCTGCAGCGTCATTGATTTC 

GCTAATATCGTCTCAGACATTATTAATGGATCTTTGTATATGTATTACTTTACTAAgAGG 

TCAGTGGCAAATCCTTGGCCAGAGTGGATGGGTGTAATGCATGGTTATGAAATAGAATAC 

GAATTTGGACAGCCTTTCCTAAATTCATCaCTGTACAAGGAAAAGCTTGAAAACGAAAAG 

ATcTTCTCGAAAAATATCATGAGCTTTTGGAAAGATTTCATCAAGACTGGtGTCCCTGTC 

GATTTTTGGCCGAAATACGATCGAAAGGAGCGGAAAGCGCTCGTACTTGGCGAGGAAAGC 

GTGAACAATTCTTACCCTAATATGACTAATGTTCATGGaCCGTACTGTGAACTGATCGAA 

GAAGCAAAGGcGTCTACAAATAATGGACTCaCCTTGAAGAAATACATTGAAGGGGAGATA 

AAAAATAACGAAACGAACGTATTTTGATAGAATGATTTTGCaCAGAATGAAGAATTGAAT 

ATCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Figure 2A 



MIWRTWQVLVVLYAALSITWNAYKHISSDHVVNTTLGQIRGVPQNFEGKKVTAFLGVPY 

GQPPTGELRFSNPKMVQRWEGIKNATTPAQPCFHFPDSKFKGFRGSEMWNPKGNMTEDCL 

NMNIWVPHDADGSVIVWIFGGGFFTGSPSLDVYNGTALAAKKRTIWNINYRLGPFGFLY 

LGDDSRAQGNMGLQDQQVALRWVHKHISSFGGDPRKVTLFGEASGAASATAHLAAPGSYE 

FFDKIIGNGGTIMNSWASRTNTSMLELSMKLAERLNCTKKRKDPNTVHRCLVKHPAHWL 

KEAAWSYQIGLVLTFAFIPITSDKNFFQGNVFDRLRDKDIKKNVSIVLGTVKDEATFFL 

PYYFGHNGFSFNNSFLADGEENRALINISQYNYAMNATAPSLESSLEPLLEAYKNVSTRK 

EEGERLRDGVGRFMGDYFYTCSVIDFANIVSDIINGSLYMYYFTKRSVANPWPEWMGVMH 

GYEIEYEFGQPFLNSSLYKEKLENEKIFSKNIMSFWKDFIKTGVPVDFWPKYDRKERKAL 

VLGEESVNNSYPNMTNVHGPYCELIEEAKASTNNGLTLKKYIEGEIKNNETNVF 

Figure 2B 




CTCGTGCCGAATTCGGCACGAGCTCCATTCATCATGCAGCGATCATTCCTACTTCTACTTGTTGTGTTAGC 

AGGTGCCTGGGCCGTAAACACAACAATCCCTCTGAAGCTGATGGGAGGTTTTACACCTATGAAATATCAA 

TGTGTTGGTAGAGTTTCGGACATTTGGGCGGATGTGCTATTTCTGATCGAATCATCCGATATGATTACAA 

AATCAGGATTCCGTCAAGTCATCGCATTCATTACGGCGACGACAAAGAAGATGACAATCGGTCAGGATGA 
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ggcacgaggg 

aagcgttcat 

gcgtcagcca 

acaacgctac 

gttacaatct 

tggtgtcatc 

ctcaaatcta 

tcatcgttat 

tcagtatgga 

aatttgcgct 

cgctgctaag 

aactcctgtc 

ctggctgaat 

tacccgacgt 

attcaaaatg 

agctatcgct 

ccagaaatat 

agtaccatcc 

ggaagattac 

gggaatggac 

aaaatactac 

agaagatgga 

cgatagcgac 

tgttacttct 

ct 



gagatggctc 

cgacgactct 

acacttcgtg 

cattatcgaa 

gcaaacgaga 

caaattggga 

tgggtaccgt 

gactccggag 

actggatcta 

gaagaacaac 

tttgatggaa 

ttccatacgt 

aggaatccag 

tatgttgaac 

gatatggtac 

gatactggca 

atcggagcag 

cttcctgatg 

gttctaaccg 

ttcccagaga 

accgtcttcg 

ttccctgttg 

gaggacgatg 

acgtgtacca 



gacttgtatt 

ttcatcaagc 

aacgactgat 

agaaaattct 

tcgatgaatt 

ctccagctca 

caagaaagtg 

cctcgtcaac 

tgaaaggatt 

ctttcgcgga 

tccttggaat 

tcattgaaca 

agtcggaaat 

caattacatg 

aaggtggttc 

cttctcttat 

agccgcttat 

tttcgttcat 

tgaaagccgc 

agatcggcga 

atgttggtca 

gcacccccgt 

tatttacttt 

tgtttcacgt 



cctactcgta 

tcgtcgtcat 

cgcaagtggc 

agcaaaatat 

gctccggaac 

gaatttcact 

tccattctat 

ctacaaggaa 

catttctaag 

ggctacaagt 

ggcattcccg 

gaagaaagtt 

tggaggagag 

gacaccagtg 

atcgtccatt 

tgctggaccg 

gaaaggagaa 

catcgatggc 

tggtaaatca 

attgtggatc 

ggcacgtgtt 

tcgaacattc 

ttaagtagtg 

gtttgctcat 



ctatgtactc 

gtgacatcgg 

agttgggagg 

gctgctaaca 

tatatggatg 

gtgatcttcg 

gacattgcat 

gatgggcgca 

gatattgttt 

gaacctggtc 

gaaattgctg 

cctagccctg 

attacctttg 

acacgtcgtg 

gcgtgtccga 

aaggcacagg 

tacatgattc 

aagacgttta 

atctgtttgt 

cttggagatg 

ggatttgctc 

agacagcttc 

ttaacatctc 

ttgataaatt 



tggctgcagc 

tatcgctttc 

attaccagaa 

aagcgtcaaa 

cacaatacta 

acacgggttc 

gtatgcttca 

agatggctat 

gtattgctgg 

ttacatttat 

ttctcggtgt 

tgtttgcttt 

gtggtgtgga 

gatattggca 

atggatgcca 

ttgaggcaat 

cttgcgacaa 

cactcaaagg 

ctggcttcat 

ttttcattgg 

aagcaaagtc 

aggaagacag 

caacgtgctc 

attatcttcc 



Figure 4A 



MARLVFLLVLCTLAAASVHRRLFHQARRHVTSVSLSRQPTLRER 

LIASGSWEDYQKQRYHYRKKILAKYAANKASKLQSANEIDELLRNYMDAQYYGVIQIG 

TPAQNFTVIFDTGSSNLWVPSRKCPFYDIACMLHHRYDSGASSTYKEDGRKMAIQYGT 

GSMKGFISKDIVCIAGICAEEQPFAEATSEPGLTFIAAKFDGILGMAFPEIAVLGVTP 

VFHTFIEQKKVPSPVFAFWLNRNPESEIGGEITFGGVDTRRYVEPITWTPVTRRGYWQ 

FKMDMVQGGSSSIACPNGCQAIADTGTSLIAGPKAQVEAIQKYIGAEPLMKGEYMIPC 

DKVPSLPDVSFIIDGKTFTLKGEDYVLTVKAAGKSICLSGFMGMDFPEKIGELWILGD 

VFIGKYYTVFDVGQARVGFAQAKSEDGFPVGTPVRTFRQLQEDSDSDEDDVFTF 

Figure 4B 
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ggcacgagag aatgcgttcg 
gtgtatataa aatcccattg 
gtacttggga aacgtacgta 
acaaggttca tatccaagat 
ctattggaac tcctcaacag 
gggtccctga tgattcatgc 
gtgatgctgg actggtttgt 
gagaattcaa gcaagtaaac 
acacttatgt taaaacaaac 
gattttttgg aagagataca 
atgatacgtg gttcggacaa 
atggcattct cggactcgct 
ttcgtgccat tgaccttgga 
tcggagacaa agaaggtgtt 
attgcgaaga tgaggtcaca 
ttaaaggagt gtcgtctaag 
ctggtacctc gttaaatgga 
atggacagta cgtcgcatct 
ttgacgtgac cattggcgac 
tacaggctga tatatgtatt 
ggattcttgg cgatccattt 
ggattggttt tgcagctgta 
aaattgctca ataaagtttt 



atactcgtgt tggtggctct 
aaaagaatca ctccgccgat 
gaaggaatga ggaagagaca 
gtactcggct atgctaacat 
aagtttctgg tggttttgga 
tacaaggaga agagacctga 
caagtcttct gtccagatcc 
gcatgcaaag ataagcatcg 
aaaacatggg caatagcgta 
gtccgtttgg gtgctgaagg 
gcagagcata tagctgaatt 
tttcaagaac tgtcagaagg 
cttctcgatc aaccaatatt 
tatggaggtg ttttcacctg 
tatgaacagc taaccgaagc 
aacttctcgt cgacggctgg 
gcccctaggg ggatactaag 
caaggtctct acgtcgtcga 
agaaactaca ctatgactgc 
atggcatttt tcgaaatgga 
attcgagaat attgcaatat 
aaacattgat cgattataaa 
ttgactaaaa aaaaaaaaaa 

Figure 5A 



gatcggatgc attgctgcgg 
gataaaaatg ttgagagctg 
attacagtta ctgaaggagc 
ggagtacctc ggcgaaatta 
cactggctcc tcgaatctgt 
tagatgtcta gtatcaaact 
taaatgctgt gaacatacga 
atttgatcaa aagaattcca 
tggaactgga gatgcgaggg 
aaaggatcag ctcgttatta 
tttcagtaat actttccttg 
aggcgtcgct cctccaataa 
tactgtctat ttcgaaaatg 
gggtggtctc gatcccgatc 
aacttactgg cagtttagac 
ttgggaagca atatccgaca 
aagtattgca agacagtata 
ctgcagtaaa aatgtgaccg 
gaaaaatctc gtacttgaaa 
catgttcatt ggaccagcat 
tcatgacatt gaaaagaagc 
tgtaatgggc tatttgtcat 
aaaaaa 



MRSILVLVALIGCIAAGVYKIPLKRITPPMIKMLRAGTWETYVE 

GMRKRQLQLLKEHKVHIQDVLGYANMEYLGEITIGTPQQKFLVVLDTGSSNLWVPDDS 

CYKEKRPDRCLVSNCDAGLVCQVFCPDPKCCEHTREFKQVNACKDKHRFDQKNSNTYV 

KTNKTWAIAYGTGDARGFFGRDTVRLGAEGKDQLVINDTWFGQAEHIAEFFSNTFLDG 

ILGLAFQELSEGGVAPPI IRAIDLGLLDQPIFTVYFENVGDKEGVYGGVFTWGGLDPD 

HCEDEVTYEQLTEATYWQFRLKGVSSKNFSSTAGWEAISDTGTSLNGAPRGILRSIAR 

QYNGQYVASQGLYVVDCSKNVTVDVTIGDRNYTMTAKNLVLEIQADICIMAFFEMDMF 

IGPAWILGDPFIREYCNIHDIEKKRIGFAAVKH 



Figure 5B 
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AGC ATATCAGCATGAGAGTCGCTATTGTTTTCATTGCATGCTTCGCAGTA 5 0 

GCACACGCATGCAAGTgCGAAAAGAAACCTCGTCCTCCATTGGAGAAACT 100 
GCTTTGCCAATCACAATTTGTTACTCACGCGAAAGTGACGAAGAAGAGAA 150 
TTGATGGTTACTTCATCTATTACGACTTGGAGCATAAGGaAGTTTATAAG 200 
CCCAAAGATAGGAGTATCCCAATCGAACTCTTCTCATGGAGGGAAAAGGA 250 
AAATTGTGGTGTTCCGGATCTCGAAGAAGGCAAAGAATACCTGATAGGAG 300 
GTAAAGTGACGGATTATGGCGACGGTGATTTGGTAATTTCTGTTTCACGG 350 
TGCGACCTTCTCCGAAACTGGACAGACGTCTCTGGAGAGGAGAAGAAATT 400 
GCTCGGAACGTTCAAATGTGAAAATCAGTCATAAACGCCGATTATATATA 450 
ATTGAaAGAAGAGAAATGAACATTTTTCACGCGAAAAAAAAAAAAAAAAA 550 
AA AAAAAAA 559 

Figure 6A 



MRVAIVFIACFAV 13 

AHACKCEKKPRPPLEKL 30 
LCQSQFVTHAKVTKKR 46 

IDGYFIYYDLEHKEVYK 63 
PKDRSIPIELFSWREKE 80 
NCGVPDLEEGKEYLIG 96 
GKVTDYGDGDLVISVSR 113 
CDLLRNWTDVSGEEKKL 130 
LGTFKCENQS* 140 



Figure 6B 




GTGGTTTTCAACGTCCTCACATGGCTTAAATTAA 
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CGCTCTTAACTGAGGTTTTTC 
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MAKLLEVTTGLVVLLGVLGVISVVFNVLTWLKLNENKDDSSPAPKIWNVG 
EQDNTPVLTNLLVLEKEELAAKLKKTPYEEVDEQTVRQSSVMKLRNIKNA 
LFTPIEPVASALPPLRVNDPKYCPSYGEPDKKYAYQEAASYLLSGLDQTV 
DPCEDLYAFTCNTYLRNHNATDIGVNRIGTYKDAQDDVNAEIVEALEEVN 
VSDTKWSETERLVKATLFTCVHHTRARKPIDNSKNVLIEMRDLFGGIPFL 
NHTLKKDIDFFDIMGKFEQNHAMGTLLGAMVSVDFKNVNKHSLFLSQPYL 
PMARDFYVFPQHTKMVENRVSLINSVLRSFAEAVLDDPSPYLDLMSRSAR 
DWKLEMQIAMASWPESELRNYAQQHNPRTLNQLKAAYPAIKWDSYFNAL 
LSSVQGVDMNRQNIILTQPSYFGWLNALFNGGADDKTIANYLLVHLILEE 
ADFLGGALKTMVQKSDYVPYALGRGKGVTRVGQQLTRSHDDTVEDANIQC 
LNSMMTYMPFGPGYVYVKSRKNRDDWKDIEHQTELVFKNFVNMIGNLNW 
MTDASLELAMEKADTMVKNYGWPKDLFGNFRDSSKI DAYHKKDYGNI INL 
YKENITHNYYHIRRTMIKGYSNHESLRLLTEAPKRDHFLLSPALVNAWYI 
PERNSIAFPYAFWNPPYYNYEYPQACNYAGQGGTAGHELVHGFDDQGVQF 
AADGSLSDCTWIECGWLEEKSKKGFSDMAQCWTQYSTQCCPQTGGVTHC 
ANGATTQGENIADLGGQLAAYRAYREYITKERGEEEKRLPGLEQYTPNQI 
FWITYGYSWCMSQTDSSLIRQLLTDVHSPGSCRVNQVMQDIPEFALDFGC 
TMGQKMY PE PE QRC P VWVAE * 

Figure 7B 
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GGGTTTAATTACCCAAGTTTGAGGATGAGGGTACTCCTGTTACTGCTACTTTTATCCATT 

TGCGCGAGCGCTGGCTTTCTAGACACTAAATTCGGCCAGAAGATAAAGAAAACTCTTGAC 

AAGATTAAAGCTGTGCTTAACGGCACTGCACTCATCGCGATTCGTGAAAAATTCATTCGA 



i’AAAAGCAAAGCTGACGCTCTCTCCAGCACGAAAGGCTATATTGGAC 



GAAGTTATGAAGCaTATCAAAATGATCAAAAAGGATAAGATTCAAGAGAAGGGCGACTCA 

ATCGATGAAATCAATGAAAAGAGTGCAATCGGACAGTTGCTGTACCAGGGTGACATCGTT 

CTGACAGAAAAGCAAGCCCAGCAAATTACCGAAGACATTGAAAATGACAAAGGCGACCGC 

GAAAAACGACAGGCGTTCCGTGATCGCAATTATCCGCGAACATTATGGTCGAAGGGAGTG 

TACTTTCACTTTCATAGGAACGCAACTCCTGAAGTTAGAAGCGTTTTTGTGAAAGGCGCA 

AAACTTTGGATGAAGGATACTTGCATCGACTTCTTCGAAAGCAACTCAGCGCCTGATAGG 

ATTCGTGTGTTCAAAGAGAACGGATGTTGGTCGTACGTTGGTAGGCTGGGCGGTGAACAA 

GATCTGTCACTGGGAGAaGGTTGTCAATCGGTTGGCACAGCTGCGCACGAAATTGGCCAC 

GCTATTGGCTTCTACCACACTCACGCAAGACATGATCGCGATAACTTTaTTACATTCaAC 

GCACAAAATGTCAAGCCCGATTGGTTGGACCAATTCACTCTTCAGACTCCGGCAACGAAT 

GAGAACTATGGAATAACTTACGACTATGGAAGTATCATGCATTATGGTGCAAATAGCGCC 

TCGCAGAACGGACGTCCTACAATGGTTCCGCATGATCCCAAATACGTAGAAACTCTTGGa 

TCACCCATAATTtCCTTCTATGAGCTTCTCATGATCAACAAACACTACGACTGCACTAAG 

AACTGTGACCCGGCTACTTCTGCGCAGTGTAAGATGGGTGGCTTCCCACATCCTCGGGAT 

TGTACAAGATGCATTTGCCCTAGTGGATATGGAGGCAAACTGTGCGACCAGAAGCCAGCC 

GGATGCGGATCTATATACcAGgCCACCAATCAGTACCAGACCTTGCACGACGAAATTGGA 

GACAAGAGAGCGGGACAGAGACCTAGAGAAGACATGGACTTCTGCTATTATTGGATCACG 

GCCCCAAAAGGTTCAAAAATCGAAATCAAAATTGCTGGATTATCACAAGGAGCCGCTGTT 

GAAGGATGCCAGTACTGGGGAGTAGAAATCAAGACTCATGCCGATCAACGTCTTACCGGC 

TACAGGTTCTGCGCACCAGAAGATGTTGGAGTTAGATTAGTGTCGAACTTCAACATCGTA 

CCAATAATCACATACAACATATTCTACGCGACCTATGTCGATATTCAGTACCGTATCGTT 

GGTGATAATGTTGGCGGTCCTATGCCTCAGCCACAACCAAATAGCAATTGTGTCGACAAT 

GAACAGTGTGCGACACTCGTGAGAACAAAGAACTTCTGTCAGAGCAGATTTTTCACAGAG 

TCCGTCaAAAGAGGTCTATGTCCAAAGTCCAGCGGTTTCTGTCGCTAACTTTTCAGCAAA 

CAATGGAATAAATGTTGCACCATAAAAAAAAAAAATAAAAAA 



Figure 8A 



MRVLLLLLLLSICASAGFLDTKFGQKIKKTLDKIKAVLNGTALIAIREKFIRLREKIKAK 

LTLSPARKAILDEVMKHIKMIKKDKIQEKGDSIDEINEKSAIGQLLYQGDIVLTEKQAQQ 

ITEDIENDKGDREKRQAFRDRNYPRTLWSKGVYFHFHRNATPEVRSVFVKGAKLWMKDTC 

IDFFESNSAPDRIRVFKENGCWSYVGRLGGEQDLSLGEGCQSVGTAAHEIGHAIGFYHTH 

ARHDRDNFITFNAQNVKPDWLDQFTLQTPATNENYGITYDYGSIMHYGANSASQNGRPTM 

VPHDPKYVETLGSPIISFYELLMINKHYDCTKNCDPATSAQCKMGGFPHPRDCTRCICPS 

GYGGKLCDQKPAGCGSIYQATNQYQTLHDEIGDKRAGQRPREDMDFCYYWITAPKGSKIE 

IKIAGLSQGAAVEGCQYWGVEIKTHADQRLTGYRFCAPEDVGVRLVSNFNIVPIITYNIF 

YATYVDIQYRIVGDNVGGPMPQPQPNSNCVDNEQCATLVRTKNFCQSRFFTESVKRGLCP 

KSSGFCR* 



Figure 8B 
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ATGTTTTCAC CTGTAATcGT CAGTGTGATT TTCACAATCG CCTTCTGCGA 
tgcgtctcca gcaagagacG GCTTCGGCTG TTCAAACAGT GGGATAACTG 
ACAAGGACCG GCAAGCATTC CTCGACTTCC ACAACAATGC TCGTCGACGG 
GTTGCGAAAG GCGTTGAGGA T.AGC*AA,CTCC GGC»AAACTGA ATCCAGCGA_A 
GAACATGTAC AAGCTgtCAT GGGACTGTGC AATGGAACAG CAGCTTCAGG 
ATGCCATTCA GTCATGCCCA AGCGcgTTCG CTGGAATTCA AGGTGTTGCG 
CAGAATGTAA TGAGCTGGTC AAGCTCTGGT GGATTCCCCG ATCCATCGGT 
AAAGATAGAA CAAACGCTCT CCGGCTGGTG GAGTGGTGCT AAAAAGAACG 
GCGTCGGCCC GGACAACAAA TACAACGGTG GCGGTCTCTT CGCCTTCTCT 
AACATGGTAT ACTCCGAAAC GACGAAACTT GGCTGCGCcT ACAAGGTTTG 
CGGCACTAAA CTGGCGGTTT CGTGCATCTA TAATGGAGTC GGGTACATCA 
CAAATCAACC TATGTGGGAG ACAGGTCAGG CTTGCAAGAC AGGAGCAGAC 
TGCTCCACTT ACAAGAACTC AGGCTGCGAG GATGGCCTTT GCACGAAAGG 
ACCAGACGTA CCAGAAACAA ACCAGCAGTG CCCCTCAAAC ActGGAATga 
ctgattcagt cagagatact ttcctatcgg tgcacaatga GTTCAGGTCG 
AGTGTTGCCC GAGGTCTGGA ACCCGACGCT CTGGGCGGAA ATGCACCAAA 
AGCAGCTAAA ATgCTCAAGA TGGTGTATGA CTGTGAAGTA GAAGCATCGG 
CCATCAGACA TGGAAATAAA TGCGTCTATC AACATTCCCA TGGCGAAGAC 
AGACCTGGAC TAGGAGAAAA CATCTACAAG ACTAGTGTAC TCAAATTCGA 
TAAGAACAAA GCAGCCAAGC AGGCTTCACA ACTCTGGTGG AATGAGTTAA 
AAGAGTTCGG CGTCGGCCCA TCCAACGTCC TTACCACTGC TTTATGGAAT 
AGACCCGGCA TGCAGATTGG TCACTACACC CAGATGGCAT GGGACACCAC 
CTACAAACTT GGATGTGCAG TTGTTTTCTG CAATGATTTC ACATTCGGTG 
TTTGTCAGTA TGGGCCAGGA GGCAATTACA TGGGTCATGT CATCTACACT 
ATGGGCCAGC CGTGTTCTCA GTGTTCGCCT GGTGCTACTT GCAGCGTGAC 
CGAAGGCTTG TGCAGTGCTC CTTAATCAGT TCTTAACAAT GAATATCTTA 
CAGTTGAAAA AAAAAAAAAA AAAAAAAA 

Figure 9A 



MFSPVIVSVIFTIAFCDASPARDGFGCSNSGITDKDRQAFLDFHNNARRRVAKGVEDSNS 

GKLNPAKNMYKLSWDCAMEQQLQDAIQSCPSAFAGIQGVAQNVMSWSSSGGFPDPSVKIE 

QTLSGWWSGAKKNGVGPDNKYNGGGLFAFSNMVYSETTKLGCAYKVCGTKLAVSCIYNGV 

GYITNQPMWETGQACKTGADCSTYKNSGCEDGLCTKGPDVPETNQQCPSNTGMTDSVRDT 

FLSVHNEFRSSVARGLEPDALGGNAPKAAKMLKMVYDCEVEASAIRHGNKCVYQHSHGED 

RPGLGENIYKTSVLKFDKNKAAKQASQLWWNELKEFGVGPSNVLTTALWNRPGMQIGHYT 

QMAWDTTYKLGCAWFCNDFTFGVCQYGPGGNYMGHVIYTMGQPCSQCSPGATCSVTEGL 

CSAP* 



Figure 9B 




cGACACAACCAACGATGTTAGTTCTTGTACCACTTTTGGCTCTCTTGGCTGTTTCTGTTCATGGAAATTCTATGA 
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ATAAGACAGCAATGAAGTCCTATCTTGTGATATCAGCTGCGATCCTCGGCATTGCTTA 

TGCCGATGCTGATTATTCCAAGTGCCCGCAAAATGAAATAATGAACAACGATATGAGG 

GAAAAAGTTACGGACATGCACAACGCCTACAGATCCAAATTCGCACGGGATCATCAAG 

CTTCGAAAATGAGAAAATTGGTTTACGACTGTGCCATCGAAAAAGGAATCTACGAGTC 

GGATACCAAGTGCGAGATGAAACCATCGATGGAGGAGGAGAACGTAGAAGTTATCGAC 

GGCAACAGCGATGATCTCACTGTTATTTCAGAGGCCGGTAATTCGTGGTGGAGCGAGA 

TTTTGGACCTGAAAGGAAAGGATGTGTACAACTCCGTGGACAATACATCGGAAATTGC 

CAATATGGCTTGGGAAAGTCATGCGAAACTTGGTTGCGCAGTTGTTGAGTGCTCCAAG 

AAAACCCATGTAGTCTGCCGATACGGACCGGAAGGAAAAGGTGAAGGAAAGAAAATTT 

ACGAAAAGGGCGAAACATGCTCACAATGCAGTGATTACGGACAAGGTGTCACCTGTGA 

CAATGACGAGTGGGAGGGATTACTCTGCTCATAATATTGGAAAAACATATGTGGATGA 

TGATGTTCGCAAATAAATAAATCAATTACAAAAAAAAAAAAAAAAAAAA 



Figure 11 A 



MKSYLVISAAILGIAYADADYSKCPQNEIMNNDMREKVTDMHNAYRSKFARDHQAS 

KMRKLVYDCAIEKGIYESDTKCEMKPSMEEENVEVIDGNSDDLTVISEAGNSWWSE 

ILDLKGKDVYNSVDNTSEIANMAWESHAKLGCAVVECSKKTHWCRYGPEGKGEGK 

KIYEKGETCSQCSDYGQGVTCDNDEWEGLLCS* 



Figure 11 B 
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AGAACATGATCAACATCCATTTCATAGCGCTTGCCATAACCTCTCTTTTGCCTGCCCTAT 

CCGAAGGGAAACCGGTCGTATTTGTTGAACCACAGTGTAAGCCGAATGGTTACCTACACA 

AGAATACAATCGACAACAATGTTCTTAAGCCGATAAATACTCGTCGAGAGGCTCTGGCCA 



AGGGCACGC A A.C A G AA TGGCTTTGACCCACC A AAC C C A C A AAC A T T 






CGGACATGACTAAACTGAGTTGGAGTTGTGATCTTGAGCAGAAGGCTATAAAAACTATCA 

ACGGTAACTGTGTGAATCCGGCAAACCCAACCAAACCGAATAACGGCGAAGGATTGGCAG 

ATGTCCTCTACTACGGCAACGACTATGATAACACGGTCGAAGGAGTGATCCAAGGCAATC 

TCGAAGCTTGGCTGGTAAAAGCCGATTTCAATGTATTCCCTGTTACCACAAAAGGTACCG 

TCATTAGCTATCCCACTTACAATGGCAACACAGATCTCTTGGCATACTCTAACTTAGTCC 

GGCCTACCAATACTGAGATAGGATGTGTACTGGAAAGATGTCCAGCTACAGCCAATGTTC 

CAAAGCTAGTCACGTTCTACTGTATTTTGAATGGAAAAAATATCACCAACGGAGAGGCTC 

TCTATAAGGGCACAACTGTGAATACCGGAGGATGCAAAGAGGTCACATGCTCAGCGGGAT 

ATGCCTGTAACAACGCCACCTTGCTATGTGAACGTAGTGCGACAACAAGCTCATCTACAT 

CGGCAAGCACATCTTCATCAACAGCTTCCTCAACAAGTTCATCTATGGCAATAAGCACAT 

CTTCGTCAACAAGCGCATCTGGGGCAACAACAACAAAAGCTCCTTCTCCGCAAGCGCAAT 

TCCCCACAGGGACTAGCACTATGTGCAATACCAGGCATGCCTATGCTAACAGGATGACCG 

ACAATCTCAGGAATGAATACGTAAGGCTGCACAACTTCCGAAGAGGCTTACTCGCAAAGG 

GAGAAATTCCTCAGAAGGGTAACATATACCTACCAAAGGCGGCTGACATGTGGAAAATTA 

GTTACGACTGCGGCCTGGAACAAGGAGCCATAGAACACGCAAGCCAGTGTCTCACAGGAG 

GGTCCGGACAAAGCTCGAGACCAGGTGTGGGAGAGAACTTTAAAGTGATCCCAGCGGCAA 

GATTTCCGACTTTCGAAGATGCAGCAAAAAAGACCGTTACTGAATGGTGGAAGCCGATTC 

GTAACGTGGACTACTTCGGAAACAACGTCAACTTCCTCCCCATCTATGACCAAGACCCGA 

TATCCTCCTTTACCCGGATGGCATGGGCCACAACTAACAAGGTGGGGTGCTCTATCGTAA 

AGTGCACAACGGACAACGTATACGTAGGCGTGTGCCGATATAGTCCAATGGGTAACATTG 

TGAACAGCAACATCTACCAAATTGGGAATCCCTGCAGTGTGAGACCTACTCAAGCGACCG 

GGTGTGACCCAGTCGAGGGATTGTGGTACTAGGCGCACTTTTCCGCACTGAATGGCGATT 

CTGTTTTGAATTTTTGAATATTACATTAATGGATGTTAACAATGGGTCCTTTAGTTTTCT 

GTTGTTAACAAGGGTGGTTAGATTGGATTGGGAATAAATGATGCAATCGCCAAAAAAAAA 



AAAAAAAAA 



Figure 12A 



MINIHFIALAITSLLPALSEGKPWFVEPQCKPNGYLHKNTIDNNVLKPI 
NTRREALAKGTQQNGFDPPNPQTFLPPAT DMTKLSWSCDLEQKAIKTING 
NCVNPANPTKPNNGEGLADVLYYGNDYDNTVEGVIQGNLEAWLVKADFNV 
FPVTTKGTVISYPTYNGNTDLLAYSNLVRPTNTEIGCVLERCPATANVPK 
LVTFYCILNGKNITNGEALYKGTTVNTGGCKEVTCSAGYACNNATLLCER 
SATTSSSTSASTSSSTASSTSSSMAISTSSSTSASGATTTKAPSPQAQFP 
TGTSTMCNTRHAYANRMTDNLRNEYVRLHNFRRGLLAKGEIPQKGNIYLP 
KAADMWKISYDCGLEQGAIEHASQCLTGGSGQSSRPGVGENFKVIPAARF 
PTFEDAAKKTVTEWWKPIRNVDYFGNNVNFLPIYDQDPISSFTRMAWATT 
NKVGCSIVKCTTDNVYVGVCRYSPMGNIVNSNI YQIGNPCSVRPTQATGC 

DPVEGLWY* 



Figure 12B 




Title of Invention; Hookworm Vaccine 
Inventors Name: HOTEZ, P. ET AL 
Docket No. /Application No.: 03740007AA 

14/86 

ATACTACTGCAGTGTGCGTTTAGGAGAACTCTCACTGCATCGAAAATGCCGAATCTACTC 

CTGCTGCTGTTTCTCTCGCTACCAGGAGCGATTCTTTCAACCACTTGTCCAGGAAATGAT 

CTAACAGATGCTGAACGCACACTGCTAACTAGGGTGCACAATTCCATTCGACGGGAAATA 

GCGCAAGGAGTTGCAAACAACTACCATGGTGGTAAACTGCCTGCTGGAAAGAACATATAC 

AGGATGAGATACAGCTGTGAGCTGGAACAGGCTGCTATTGATGCTAGTCAAACCTTCTGT 

TCCGCATCATTGGAGGAACCACAGAAATATGGACAAAACATCCAAGCATACGTCACACCA 

TCTATAATCGCTCGCCCGAAAAACGACCTTCTTGAAGATGCAGTGAAACAATGGTATCTG 

CCTGTTATCTACTACGGCCAGCGCGACGCGGCCAACAAGTTTACGGATCCGCGCTTGTAC 

ACATTTGCAAACCTCGCCTACGACAAGAACACTGCACTTGGCTGTCACTATGCGAAATGT 

CAAGGCCCTGACAGAATCGTCATTAGTTGCATGTACAACAACGTCGTTCCTGACAACGCA 

GTGATCTACGAGCCTGGAACTGCTTGCGTAAAAGATGCGGACTGCACTACTTATCCTCAG 

TCCACATGCAAGGACAGCCTTTGCATTATTCCTACGCCACATCCACCAAATCCACCAAAT 

CCACCACCAGCAATGAGTCCAAACGCTGAAATGACTGATGCAGCACGAAAGAAGGTCCTC 

GGCATGCACAACTGGCGCAGATCGCAGGTCGCTCTGGGAAACGTTCAAAACGGGAAAAAT 

GCTTACAACTGCCCCACTGCAACAGACATGTACAAGATAGAATATGATTGCGACCTCGAG 

AACAGCGCTCTAGCGTATGCAAAGCAATGTAGTCTCGTTGGTTCAGCAGAAGGAACTCGT 

CCAGGAGAAGGCGAGAATGTCCACAAAGGCGCTCTCGTAACCGATCCGGAGGCTGCAGTT 

CAGACCGCAGTTCAAGCATGGTGGAGTCAAATCTCACAAAATGGACTCAATGCACAGATG 

AAATTCACTGCTTTCTTGAAGGACAAGCCTGACGCTCCGACAGCGTTTACACAGATGGCG 

TGGGCCAAATCCGTAAAGCTTGGATGTGCTGTCTCTAATTGTCAGGCAGATACCTTCACC 

GTCTGTAGATACAAAGCTGCCGGAAACATCGTGGGCGAATTCATCTATACCAAGGGAAAT 

GTATGCGACGCCTGTAAAGCCACATGCATTACCGCGGAAGGTCTTTGCCCAACGCCTTGA 

TTTTCACTGGACTGTTTCACGAACAGATCAGATAAATCGTTTCATCAAAAAAAAAAAAAA 

AAAA 

Figure 13A 



MPNLLLLLFLSLPGAILSTTCPGNDLTDAERTLLTRVHNSIRREIAQGVANNYHGGKLPA 

GKNIYRMRYSCELEQAAIDASQTFCSASLEEPQKYGQNIQAYVTPSIIARPKNDLLEDAV 

KQWYLPVIYYGQRDAANKFTDPRLYTFANLAYDKNTALGCHYAKCQGPDRIVISCMYNNV 

VPDNAVIYEPGTACVKDADCTTYPQSTCKDSLCIIPTPHPPNPPNPPPAMSPNAEMTDAA 

RKKVLGMHNWRRSQVALGNVQNGKNAYNCPTATDMYKIEYDCDLENSALAYAKQCSLVGS 

AEGTRPGEGENVHKGALVTDPEAAVQTAVQAWWSQISQNGLNAQMKFTAFLKDKPDAPTA 

FTQMAWAKSVKLGCAVSNCQADTFTVCRYKAAGNIVGEFIYTKGNVCDACKATCITAEGL 

CPTP* 



Figure 13B 
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CAGCAATAGTCCAATGAAGCTCTTCATTCTGGTTTTGGTCGCTATCCTTGGCATTGCTCA 

CGCCACTGATTTTCAATGCTGGAACTTCAAATCGACGGATACACTGCGGGAACATTACCT 

CAAATCCATTAACAACCTAAGGAAGAAAATCGCCGATGGATCAGCGGAAAACAAATCAGG 

AAAGtGCCCGCAGGGCAAGAATATCTACAAGCTAAGCTGGGATTGTGAATTGGAACTGAA 

AGCACAGCAAGCTGTAGACCAGTGCAAACCGAATGTACCCGAACCCGCAGGATATTCGCA 

aatactaaagaaggttaaaagcacctgcgacccaacgaaggtcctgaagaaacagataga 

AGCATGGTGGACTAAGTCCGTGAAAGATGCTGGAGTTGATAATCCTCCAAACAACAAACA 

AGGTTTGGAAGATTTCGCAAAGTTAGCAAATGGAAAGGCTACGAAGATTGGTTGTGCGCA 

GAAAAACTGCAACGAACAGTTGTACGTGGCATGTGTTATTAACGAACCGGCTCCTGCAGT 

GGGTATGCCAATCTATGAGGTTGGAGCTGGATGTAATTCCAAAGACGATTGTACAACGTA 

TCTGCAGTCGAAGTGCAGTAACAAAGTATGCGTCGCCGGGCACCCAGGTGATGCCACCAC 

TACAACATCAACACCAGCPACAACAGCACCAACAACACCCACGATTCCTGCTGGACCAAC 

AACTGCGCCAGCTCCACCACCAACAACTGCAGCTCCTACAACGACGAGTACGATTGGTTC 

GATTGACAATACGATTTGTCCGCAAAACCAAGTGATCACCGACTCAGTCAGGCTCACATT 

CTTGAATACGCACAACGGACTCAGATCTCAACTCGCGCAAGGTCAAATCTTTATGGGAAA 

TGGCGCTAGGGCGCGTCCGGCATCGAAAATGAGGAGGATGGTATATAACTGTGATGCGGA 

ATCAAGCGCTCGCAATTCGGCCGCTCAGTGCCTTAGCAGCCCCGGTTCACCTAGCGGCTA 

CACTGAGAACTTGCATGTTATCAACAACAACTTTGTGGACCATAACAGTGCGGCTACTCA 

GGCTTTTAACGCATGGTGGTCAGAAATTAACACAGGATATATGCGTCAGGCAGAGACGGA 

AAGGAATATGTACTCTCTGAGCGTTGGAATACCAAACTTCGCTAAAATGGCTTGGGAAAC 

CAATGCACATCTTGGTTGTGCTATAGTCAGATGCGGTTTGAACACGAACGTCGTCTGCCC 

CTACTCCCCAAAATCGGATGGAGGCCAAATTTACAAGATGGGCCCCTTTTGCAGACGTTG 

CCCCGACTACCCTGGGACTTTTTGCAACCAAGGACTCTGCTCATTTTAAGACCCGCCCCG 

ATATATCTTTGGGGAGATAATTTTACGAGCAATAAACCAAGCGTGAAGAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAA 



Figure 14A 



MKLFILVLVAILGIAHATDFQCWNFKSTDTLREHYLKSINNLRKKIADGSAENKSGKCPQGKNIYK 

LSWDCELELKAQQAVDQCKPNVPEPAGYSQILKKVKSTCDPTKVLKKQIEAWWTKSVKDAGVDNP 

PNNKQGLEDFAKLANGKATKIGCAQKNCNEQLYVACVINEPAPAVGMPIYEVGAGCNSKDDCTTY 

LQSKCSNKVCVAGHPGDATTTTSTPATTAPTTPTIPAGPTTAPAPPPTTAAPTTTSTIGSIDNTI 

CPQNQVITDSVRLTFLNTHNGLRSQLAQGQIFMGNGARARPASKMRRMVYNCDAESSARNSAAQC 

LSSPGSPSGYTENLHVINNNFVDHNSAATQAFNAWWSEINTGYMRQAETERNMYSLSVGI PNFAK 

MAWETNAHLGCAIVRCGLNTNVVCPYSPKSDGGQI YKMGPFCRRCPDYPGTFCNQGLCSF* 



Figure 14B 
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GAACTCCAAC 

CTATTGACCC 
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AGACAAGTAC 

GTGTTATCAA 

GTTGACTAAG 

TTTTGTTGTG 

TTCGAATACT 

AA 



ACCCAAGTTT 

TGCATCTCAG 

TLjLjUUATUAA 

CAGGACCAGA 

GGTGAATTCC 

CGTCTTGAAA 

TACCTAAACC 

ATCAGCGATG 

TCTTGAAGTG 

TGATCAATAA 

AACAAATCAT 

GCACAAATAA 



GAGAATGATT 

TGAGGGAACA 

CCAGCTGCGA 

TCCAGATGAC 

AACTCCAAGG 

ATTTATCATG 

TGGCAGCAGA 

GAATGGTTCC 

GAATTTGAAA 

ACTCATCGCT 

ATGGTTGTAC 

AGCATTTCTT 



CAATTGTTTT 

GTCGATAGCT 

ACGTCAGAGT 

CTACTGGATG 

CGGAACAATA 

ATTGCAATGA 

AAGGTGAGGT 

TAAGAAAGTT 

AGGAAGGACG 

TTCTCTTTCT 

ATAATCCGAA 

CTAAAAAAAA 



TGTTAGCGCT 

GTTAAAGGAC 

AAAGTTATGG 

CAGGATACAC 

GAGACGACTC 

CGTGACTGGT 

TCTCCTTACC 

ATGGACATCG 

TGAATTTATC 

ATGTAAACAT 

CTGTTGGTTT 

AAAAAAAAAA 



Figure 15A 



1 MIQLFLLALV PMCISVREQS lAVKGRLLCG DQPAANVRVK LWEEDTGPDP 
51 DDLLDAGYTN SNGEFQLQGG TIETTPIDPV LKIYHDCNDV TGFLSVPKPG 
101 SRKVRFSLPD KYISDGMVPK KVMDIGVINL EVEFEKEGRE FIVD 



Figure 15B 




CACTTCCAGCGATGTTCTGTCGTGTTACTGTCGCCGTTTTGTTGTTGGCCGTATCGGCCTATGCCGGA 
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TCACCGCTTCCGACCGATGCTTCAGGAAACTACGTCACCGACGAAGGAACTGTCATTGAGAAAGACGAT 

GAGGGAAGACCATTGGGACCGGATGGACAAGTGTTGCCCACCGACGAATCTGGAAACTACATCTATCCT 

GTCGTTGGACCCGATGGAAGCCCATTGCCAACTGACGAGCACAAGCGACCAATTCACCCAGTCCTTGGA 

CCTGATGGCAGCCCACTGCCGACAGACGAATCAGGCCATCCACTAGGAGAAGACGGACAGCCACTTCCA 
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GtCCcctGATCGGtGAACCCCAGGCTTTTAATGTTGACAACGTTTACTtTCTCGAACtCCTGCTACATT 

TTTCAAAACaCAAATAAAACTTTTCAAAAAAAAAAAAAAAAA 
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SPLPTDASGNYVTDEGTVIEKDDEGRPLGPDGQVLPTDESGNYI YPWGPDGSPLPTDEHK 
RPIHPVLGPDGSPLPTDESGHPLGEDGQPLPTDASGVPVDKDGQPLPTDSSGHYVTVPREE 



AVTKELPTDESGNVIYPYTKPDGSPLPTDASGNYVTDEGTVIEKDDEGR’^'^ 
ESGNYIYPVVGPDGSPLPTDEYKRPIHPVLGPDGSPLPTDESGHPLGEDGQPLPTDASGVP 
VDKDGQPLPTDSSGHYVTVPREEAVTKELPTDESGNVIYPVTKPDGSPLPTDASGNFITEE 
GLIIGPDGVALPYPRNRTCSLKQLKMDILFAVSTTKVSKSTFDSILRAISKFADEVDLSPD 
VTRIGLVYGSKDVVVPLPLGGYQEKDHMRDEIRRIEFSDDGSQDYISLYGPAKQQFVMFPR 
ADSAKIAIFLIQDEISYCLSTRTLRCGCATAVDSDCRRINNVLADDIKVCKVPETAWPTP 
WHPQGSRAVSWVPRFFSAPPFDTHSPSRLTLLADFATEKEPLCGEHSFLSPQKWGKNHC 
TLRIPLSMPGIDHKSDDHYYYDDQTPLESEYSLDLFGKAELVRFFVQVNVERELDLAPETV 
RFSSLLRSNAAYYKSPGSRPNNSNSATKRRNSPAVP* 



Figure 17B 
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TTTTATTACCCAAGTTTGAGAGAGGCTCGTGAAGTTGGTAGAAGGCTTAC 

AAGGATGAGGCTCATTTTACCACTTGTCGCCTTGATAGGTATTGGTCTCT 

CAGCACATTATGAAAGGGACTGTCCATGTACGCCCGAAAAATTGTGGCTC 

GACGTAGTGGTAGGTATCGACACCTCTATTGGTATGACAGAGGAAGGAGT 

GACACAGGTCCTCGCCGATTTGTCTACGGTATTCGGAGACACAAAAATCG 

CTCAAGGGGAAGGGCACCATTCCCGCATTGGAGTCGTTACATATGGGCTG 

AATGCCGAAACTAGGTACAACTTGACTGATTTCAAATCAACAGACGATAT 

GCTGGAGGCGATCTGGGATATTAAGTGCAGCGACGACAAGTACTCCAATC 

TCTTTGCTGGACTGACGAGGACACAAGAAATTATGAAGAATGGCCGCCAA 

GGAAGACTGAGAGCAAATGTCAGATCAGCCATTATTATCTACGCGAGCGA 

TTTCAGGGAAGGCGACGTGAATGACGCAGTTCAGCTGGCACATCAGATCA 

AGATCGGAGGAACGGATATCATCGTAGTTGCTTTTGACCAAAAAGGAAAA 

GTCAATGCGCTTGAGGGGCTCCAGAAGATTGCTTCGCCTGGTCGCCTCTT 

CAAGAGCACTACGAAAAACCTAGTCGGTCTAATCCAGGATGCTTTGTGCC 

AGACAAACTGCTTTTGCAAAAAGCTCTGGACGCAATACGGGGACGGATCT 

GTGAAATATGGAGAATGTCTAAGGATCGGTGGAATCGACGCCAACTGGTT 

AGCAGCTAAAAAAGCATGTCAGAGACTCATCCCTGGAGGTCATCTCGCCA 

CTGAGCTCGACAGCTACAAGCATGACTTTATTGCACGAATGTTCAAGGAT 

GACTATAGACACGAGCCTCCATACATGTATCACATCGGACTTTCCTTCGA 

CAAACAGAAGAATGATTACTTCTGGGAGCAACCCAAAGATAGGATGCCTC 

TGCCGCTGAAGGACTCACCTTTCCGATATTGGAGTCGCGGTTTCCCTAAC 

CCTCGGGAAAAGGATACTTGCGTACTTGCAGCTCAAACAACCATACTTTC 

GCCCGAGATTGGCTGGCAGAACGAGCATTGCACCAAAGTTGCAAAGAGAT 

ACATCTGTCAAGTGGAATCATGTGATACAGACAACTACTGTGCCAATCTA 

TAAAAGTACGACAATAAACTGCTCACCTAACAAGAATAAAATATGACATC 

AAAAAAAAAAAA 



Figure 18A 



MRLILPLVALIGIGLSAHYERDCPCTPEKLWLDVVVGIDTSIGMTEEGVTQVLADLSTVF 
GDTKIAQGEGHHSRIGWTYGLNAETRYNLTDFKSTDDMLEAIWDIKCSDDKYSNLFAGL 
TRTQE IMKNGRQGRLRANVRSAI I I YAS DFREGDVNDAVQLAHQI KIGGT DI I VVAFDQK 
GKVNALEGLQKIASPGRLFKSTTKNLVGLIQDALCQTNCFCKKLWTQYGDGSVKYGECLR 
IGGIDANWLAAKKACQRLIPGGHLATELDSYKHDFIARMFKDDYRHEPPYMYHIGLSFDK 
QKNDYFWEQPKDRMPLPLKDSPFRYWSRGFPNPREKDTCVLAAQTTILSPEIGWQNEHCT 
KVAKRY I CQVE SCDTDNYCANL* 

Figure 18B 
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GGTTTAATTA CCCAAGTTTG 
TCGCGCTGGC CTTCGCTGCT 
ATCACTGTCA CCGGAGGACT 
CAACGTTCTA TATGCAAACG 
AGCAGCAAGA GTTGGTCAAA 
GCTCTGAAAC AAGCAATCAA 
CGCCGGTAAG AAGGTGAAGG 
CGAAACCGCC ACAGAAGCCG 
TTCTTCTTCG AAGGATGCAT 
CACTTTCGCT CGAGACCTGA 
TCGAGAAGAA ATTCAAGGTC 
CAGCAAGTGA ACAGCCTCTT 
CAGCGGCGGT GAGACGAGCA 
TTCCGGAAGA CGCTCCCGAG 
ATAATCTAAG CCTCTAAATT 
GTGAATAGCG ATTCCGCTTC 
ATTAGTCATG CGTTGCAATA 
TTTATATAAT AAAATTATTA 



AGATGAAGCT ACTCGCTCTT 
CCTCGAGACA AGCGGCTAGC 
AGGTCTGTCC ACGGGATGCG 
GTTTCCGAGT ACGTGAGATT 
TACCAAAACG ACGTAGCTGA 
GGAGCGTGAG GAGAAAATCC 
CCGTGGAGTC AACCAACCAA 
TCATTCTGCA CACCAGAAGA 
GATCCAGAAC AACAAGATCT 
CTCAGCCTGA AATCAGCGAA 
TACCAGGACT ACGTACAGAA 
CGGCGGCTCT GACTTCTTCT 
AGCCATCCAC GACCACCGTG 
CAGCCGCCCA CGCCGAACTT 
GTTCGTTTCG CTATTGGATT 
CCCTCTCGTA CTTACGGTGT 
TTTGAACATT GTATTGAGGT 
TCTTAAAAAA AAAAAAAAAA 



TCCGCTCTCT 

AGTGAGCACT 

TCGTCACTGG 

ACACCATCGG 

GTACAAGACG 

GAGCCCGTCT 

GAGGACCTAC 

CACTACCCAA 

ACGTCGGAAA 

TTGAAAGAAT 

GCAGGCCGAA 

CGGCGTTGTT 

GCACCAGAAC 

CTGCACCAGA 

GGTTGGTTTG 

CGACTAGCAC 

ATATTGTACA 

AA 



Figure 19A 



1 MKLLALSALF ALAFAAPRDK RLAVSTITVT GGLGLSTGCV VTGNVLYANG 
51 FRVREITPSE QQELVKYQND VAEYKTALKQ AIKEREEKIR ARLAGKKVKA 

101 VESTNQEDLP KPPQKPSFCT PEDTTQFFFE GCMIQNNKIY VGNTFARDLT 

151 QPEISELKEF EKKFKVYQDY VQKQAEQQVN SLFGGSDFFS ALFSGGETSK 

201 PSTTTVAPEL PEDAPEQPPT PNFCTRII 

Figure 19B 




1 gggtttaattacccaagrtttgagrgATGAGGGTACTCCTGTTACTGCTACTTTTATCCATTTGCGCGAGCGCTGGCTTTCT 80 
81 AGACACTAAATTCGGCCAGAAGATAAAGAAAACTCTTGACAAGATTAAAGCTGTGCTTAACGGCACTGCACTCATCGCGA 160 
161 TTCGTGAAAAATTCATTCGACTAAGGGAAAAAATAAAAGCAAAGCTGACGCTCTCTCCAGCACGAAAGGCTATATTGGAC 240 
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MRVLLLLLLLSICASAGFL 

DTKFGQKIKKTLDKIKAVLNGTALIA 

IREKFIRLREKIKAKLTLSPARKAILD 

EVMKHIKMIKKDKIQEKGDSIDEINEK 

SAIGQLLYQGDIVLTEKQAQQITEDI 

E N D K G D R E K RQAFRDRNYPRTLWSKGV 

YFHFHRNATPEVRSVFVKGAKLWMKDT 

0IDFFESNSAPDRIRVFKEN G^^W S Y V 

GRLGGEQDLSLGE G\^ Q SVGTAAHEIGH 

AIGFYHTHARHDRD NFITFNAQNVKPD 

WLDQFTLQTPATNENYGITYDYGSIM 

H 7 GANSASQNGRPTMVPHDPKYVETLG 

Mtp 5-1 -► 

SPIISFYELLMINKHY D T KNCDPATS 

AQCKMGGFPHPRDCTRCICPSGYGGK 

LCDQKPAGCGSIYQATNQYQTLHDEIG 

DKRAGQRPREDMDFCYYWITAPKGSKI 

EIKIAGLSQGAAVEGCQYWGVEIKTH 

Mtp 3-1 

ADQRLTGYRFCAPEDVGVRLVSNFNIV 
PI ITYNI FYATYVDIQYRIVGDNVGGP 
MPQPQPNSNCVDNEQCATLVRTKNFC 
QSRFFTESVKRGLCPKSSGFCR* 



Figure 20B 




TTTAATTACCCAAGTTTGAGCAATGAAATACTTTGTTCTCTGCTTCTGCGCCTTCTTCGTGGTCAATGCTGATGA 

GGAAGACGATCTACCCCGCAATCCTTTGTGGGACGCTTACAAGGATGACAATGGCAAATATGTGATTCCGTACGT 

CATTAACGGAAGTTATGGAGAGGAGAAAAAAGTTTTATTTGAAATGATGGACGAAATCGATAAGAATACCTGCGT 

CCGCTTCATACCCAGATCGACAGAGCAGGATTATATCGAAATCGTAAACAGACTAGGAGAAGGAACCGGCGCTGT 

TGTAGGTAAACCTGGAGGGAAAAGCATCGTGTTGTTGGAATCGAGCAAAATTCTAAATGATCCAACTCCTGCGCC 
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TTAATTACCCAAGTTTGAGAATGGCAACTATGCTCGCGGTATGTCGTTTGGTCGTCTTCCTCACCGCCG 

TTCACACGGTGTCAGCAAGGGGAAGACCCATCAACATTTTCGAGCAAAAGGAAGGAGGAGACATCACAC 

AGCTGAGAGAAAAAGGGAGCGCAATGTTCAACGCCCTTCACAGAACGTCGAGTCTGAAGTGGAACAAGA 

GGGATTCAGACGGGAATTTTGTCATACCGTACATAATTACAGGACGCTATGACCGAACGGAGCGGGGAA 

TATCAAGGAAGCAATGAGGCGCATCGAGGCAAATACGTGTATTCGTTTCAAGC:AAAf;Ar:ArTaTrtar:afi 
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CAAGTTTGAGCATGCTTCGACTAGCTCTCTTCGCGGTCCTCTTCGCTTGCGCATTTTCAG 

CACCCAACGTTGAAGTGAACAAATTCGAGGATATTCCTGAGCAGTACAGAGAACTGATCC 

CCAAGGAGGTAGCCGACCACATCAAGGCTATCACTGAGGAGGAGAAGACCATCTTGAAGG 

AGGTGCTGAAGGACTACGCCAAATACAAGGACGAGAATGAGTATTTGGCAGCGCTGAAGG 

AAAAGTCACCCAGCCTGCACGAGAAGGCAAAGAAGTTCCACGACTTCATTAAGGCTAAGG 

TCGACGCACTTGGGGATGAAGCAAAGGCGTTCGTGAAGAAAGTGATTGCTGCTGCTCGCA 

AACTGCACGCAGAGCTCCTTGCCGGGAACAAACCTTCTCTTGAGGAACTGAAGAACACTG 

TCAAGAAATACGTGGCCGAATTCGACGCGCTGACCGCAGCCGCAAAAGAAGATCTCAAGA 

AGCACTTCCCCATCCTCACTTCCATTTTCACCAACGAGAAGGCAAAGGCGTTGATGGACA 

AGCACTTGCCGAACTAGGTGAAGCAGCAGTTGTTTTTAGTCGAATAAATGTTTCAACTTT 

T T A A AAA AAA AAA A AAAA AAA 



Figure 23A 



MLRLALFAVLFACAFSAPNVEVNKFEDIPEQYRELIPKEVADHIKAITEEEKTILKEVL 

KDYAKYKDENEYLAALKEKSPSLHEKAKKFHDFIKAKVDALGDEAKAFVKKVIAAARKL 

HAELLAGNKPSLEELKNTVKKYVAEFDALTAAAKEDLKKHFPILTSIFTNEKAKALMDK 

HLPN* 

Figure 23B 
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Figure 24A 
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Figure 24B 



1 MKVLALVLLW AATATALLDI CKEEIKTGNC RGAFRKFGYD 
51 YGGCGGSSNM FDTLEECQEK CGKPEDRCSK PLERGICLAS 
101 KKCKAFIYGG CGGNENNFET MAECRETCKD TSSEEESVPD 
151 CKGKERRFYF DQKRGNCKSF FFGGCGGNGN NFMTKAKCME 
201 EQDVCSQPIK AGPCMAMLKR YAYDNKKKRC VQFIYGGCKG 
251 CTRTCKKAVP EPEQDTCSQP lEVGPCKAML KRYAYDNKKN 
301 KGNKNNFESM EECTRTCKKA VPEPEQDTCS QPIEVGPCKA 
351 KNKCVRFIYG GCKGNKNNFE SMEECTRTCK KAVPEPEPEK 
401 PCKAMLKRYA YDNKKNKCVR FIYGGCKGNK NNFESMEECT 
451 EQDTCSQPIE VGPCKAMLKR YAYDNKKNKC VRFIYGGCKG 
501 CTRTCKKAVP EPEPEKETCS QPIEAGPCKA MVRRFAYDNA 
551 GCKGNKNNFE TMEDCTFTCE QRLAKPELEK DVCSQPITAG 
601 YDSKKRKCVK FTYGGCKGNG NRFPTKNECE KTCKRGATGT 
651 LLPIVTGPCK GKNRRYAYNN KTGKCVRFTY GGCGGNENNF 
701 ENINAASPCT LPIDKGEGDL NLTRYGFKNG KCVAFKYGGR 
751 ADCKEACLK* 



RCTNKCIPYT 

MKRYGYDTSS 

ACLLPSEVGP 

TCSKHIKPET 

NKNNFESMEE 

KCVRFIYGGC 

MLKRYAYDNK 

ETCSQPIEVG 

RTCKKAVPEP 

NKNNFESMEE 

KEKCVEFFYG 

PCRASIPRYG 

TNPGGENDKC 

KTKKDCQDAC 

RGNLNNFGSK 



Figure 24 C 
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Figure 25A 
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LALFTLAVASVHRRTFHHPRRYVKSVSLSRQPTLRERLLGTGSW 

EDYQKQRYHYQKKLLAKYAAIKATKLQSTNEIDELLRNYMDAQYFGTIQIGTPAQNFT 

VIFDTGSSNLWVPSEKMPFHDIACMLRHRYDSGASSTYKEDGRKMAIQYGTGSMKGFI 

SKDNVCIAGICAEEQPFAEATSEPGLTFIAAKFDGILGITFPEISVLGVPPVFHTFIE 

QKKVPSPVFALWLNRNPDSELGGEITLGGMDTRRYVEPITWTPVTRRGYWQFKMDKVQ 

GGSTSIACPNEFSGCQAIADTGTSLIAGPKAQSRASRNSLVLEPTYEGEYMIPCDKVP 

FPPRLSFVIEARTFTLKGEDYVLTVKAGGKSICLSGFMGMDFPERIGELWILGDVFIG 

KYYTVFDVGQARLGFAQAKSEDGYPVGPAVRRYNKFSEDSGSDEDDVFTL 



Figure 25B 




TTGACACAGGTTCATCAAATCTCTGGNGCTCCTGCATATTATGTGGAGGAAATCGTTCGAACCTGACCG 

CAACGTACAACAAGGAACATGACCTCTACTACATCGACTGCAGAGCCAATGCGTCTATCACGCTCACAATT 

GGCCAGCGCCAGTACAAAATTGAATCAAAGAACCTCATCATTCATGTCGAAGCAGATACATGCATCTTGG 

CACTACATGGATACCACTTTCTCGGAGCAACATGGATCTTTGGTGCACCGTTCATAAGGCAGTTCTGTAA 
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GTTTTCTCCTGTAGTCGTCATCAGTGTGGTACTCACAGTCGCCTTTTGCGATGCAAGC 

CCAGTGAAAGCCAGCTTTGGCTGCTCTAACAGTGGGATAACTGATAGCGATCGGCA 

AGCGTTCCTCGACTTCCACAACAATGCTCGGAGACGAGTTGCGCAAGGAGTTGAGG 

ATAACAAATCCGGCAAACTGAATCCAGCGAAGAACATGTATAAGCTGGACTGGGAC 

TGTGAGATGGAACAGAAGCTCCAGGATGCTATCCAATCCTGCCCAGGCGGCTTTGCT 

GGAATTCAAGGTGTTGCGCAGAATATAATAAGCTGGTCAGGCTCCGGTGGATTCCCG 

AATCCATCAGAAAAGATAAACTCAACACTTGCCAGCTGGTGGGGTGGTGCAAAAAA 

CAACGGCGTCGCCTCAGACAACAAATACACTGGTGGAGGTCTTTACGCCTTTTCCAA 

TATGGTCTTCTCTGAGACGACAAAACTCGGTTGCGCCTACAAGGTTTGCGGCACTAA 

ACTGACGCTATCGTGCATTTATAACGGAATTGGGTATATGACAGGCGCGCCAATGTG 

GGAGACAGGTCAGGCTTGCAAGGCCGGAGCAGACTGCACCACATTCAAGAACTCAG 

GTTGCGAAGACGGCCTCTGCACGAAAGGAGCAGATGTCCCTGAGACGAACCAGCAG 

TGTCCGTCAAACACCGGAATGACTGATTCAGTCAGAGATACTTTCCTTTCATTGCAC 

AACGAATTCAGGTCGAGTGTTGCCCGAGGTTTGGAACCCGATGCTCTTGGCGGAAAT 

GCACCAAAAGCATCCAAAATGCTCAAGATGGTGTACGACTGTGAAGTAGAAGCATC 

AGCCATCAGACATGGGAATAAATGCGTCTACCAACATTCTCACGGCGATGAAAGAC 

CCGGCCTAGGAGAAAACATTTACAAAACCAGCATTGTCAAATTTGAGAAGAACAAA 

GCAGCCAAGCAGGCTTCACAACTTTGGTGGAACGAGTTGAAAGAGTTCGGTGTCGG 

CCCATCCAACATGCTCACTGATGCTCTCTGGAACAGGCCCAACATGCAGATTGGTCA 

TTACACCCAGATGGCCTGGGAGAGCACCTACAAACTTGGATGCGCTGTTATATTCTG 

CAATGATTTCACATTTGGTGTTTGTCAGTATGGACCAGGAGGCAATTACATGAATCA 

CCTGATCTACACTATTGGTCAACCATGTTCCGAGTGTGAAGCTACCGCCACTTGCAG 

CGTGACCGAAGGATTGTGCAGTGCTCCTTAATTAGTCTACAATAAAGATGCTACTTT 

C C AA AAA AAA AAAAAA AAA 

Figure 28A 



FSPVVVISVVLTVAFCDASPVKASFGCSNSGITDSDRQAFLDFHNNARRRVAQGVEDNK 

SGKLNPAKNMYKLDWDCEMEQKLQDAIQSCPGGFAGIQGVAQNIISWSGSGGFPNPSEK 

INSTLASWWGGAKNNGVASDNKYTGGGLYAFSNMVFSETTKLGCAYKVCGTKLTLSC 

YNGIGYMTGAPMWETGQACKAGADCTTFKNSGCEDGLCTKGADVPETNQQCPSNTGM 

TDSVRDTFLSLHNEFRSSVARGLEPDALGGNAPKASKMLKMVYDCEVEASAIRHGNKC 

VYQHSHGDERPGLGENIYKTSIVKFEKNKAAKQASQLWWNELKEFGVGPSNMLTDAW 

NRPNMQIGHYTQMAWESTYKLGCAVIFCNDFTFGVCQYGPGGNYMNHLIYTIGQPCSE 

CEATATCSVTEGLCSAP* 



Figure 28B 
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GTTCTCGTACCACTTCTGGTTCTACTGGCTGTTTCTGTTGATGCAAATTCCGTGAGAT 

GCGGAAATAATGGAATGACCGACGAGGCCCGACAGAAATTCCTCGACATGCACAAC 



GGTTACAGATCGcAliGTTGCCAAAGGACAGGCCAAGGATC 



ACCAAAAGCTGCCAAAATGAAGAAAATGGTATATGACTGTGGtGTCgAATCAACTGC 

AATGCAgAATGCTAAAAAATGtGTCTTCACTCATTCGCATATGAAGGGACTTGGCGA 

AAACATATGGATGACgACTGCACgCgAGATGGATAAAGTGAAATCAGCTGAACAGGC 

TAGTCAGGGTTGGTTCAGTGAACTCGCGGAATACGGTGTAGGGCCTGAAAATAAGC 

TAACAATGCAGCTGTGGAACAGGCCAAATACTCAGATTGGACATTACACGCAGATG 

GTCTGGCAGGACACCTACAAACTCGGATGTTATGTGGAATGGTGCTCATCTATGACC 

TACGGCGTGTGTCAGTATAGCCCTCAAGGTAACATGATGAACTCAATCATCTACGAA 

AAAGGAAACCCCTGCACTCAGGATTCGGACTGTGGCTCAAATGCCAGATGCACcGCT 

GACAAGGCGCTTTGCATCGTGCATGGATAgCTGGGCTATCCCACGGTCAACAGCGCT 

TCTACTAATTAGCTTTGCTTCCTCTATAAATAAATGCATTGAAACAAAAAAAAAAAA 

AA 



Figure 29A 



VLVPLLVLLAVSVDANSVRCGNNGMTDEARQKFLDMHNGYRSQVAKGQAKDALSGN 
APKAAKMKKMVY DCGVES TAMQNAKKC VFTHS HMKGLGEN I WMTTAREMDKVKS A 
EQASQGWFSELAEYGVGPENKLTMQLWNRPNTQIGHYTQMVWQDTYKLGCYVEWCS 
SMTYGVCQYSPQGNMMNSIIYEKGNPCTQDSDCGSNARCTADKALCIVHG* 



Figure 29B 




Titl8 of Invention: Hookworm Vaccine 
Inventors Name: HOTEZ, P. ETAL 
Docket No./Application No.: 03740007AA 

34/86 

GTTTGAGGATGAGGGTATTCCTTTTAGTCCTCTTGTTGGCTATTTGTGCGAGCGCTGG 

TTTCTTTGACACCAAGCTTGGTGAGAAAATAAAGAAAACGCTTGGCAAAATCAAAG 

CTGCGCTCAACGGCACCTTACTCATGAAAATTCGTGAAAAATTCATTGCACTGAGAG 

AAAAAATAAAGGCTAAGCTGAAGCTCTCCCCGGCACGAAAAGCCCTACTAGGCGAA 

ATTATGAAGCACATTATTAAAATCAAAAAGGATAAAATTCAAGAGAAAGGTGACTC 

AATCGAAGAAATCAACTCGAAAAGTGCTATCGGAGAGTTGCTGTACCAAGGTGACA 

TCGTTCTGACAAATAAGCAAGCCCAGGAGATTGTTGATGACATTGAGGGTGATGAA 

AATGACCGCGGAAAACGACAGGCGTTCCGTGATCGCAACTATCCACGGACATTATG 

GTCGAAGGGAGTGTATTATTACTTCCATGGAAACGCAACTCCTGAGGTGAGAAGCGT 

TTTCACGAAAGGCGCAAGACTTTGGATGAAAGATACTTGCATTGACTTCTTTGAGAG 

CAACTCAGCACCCGATAGGATTCGAGTTTTCAAAGAACAAGGATGTTGGTCGTACGT 

TGGTAGGATCGGGGGTCAGCAAGATCTGTCGCTGGGAAAAGGCTGTGAATCGGTTG 

GAACAGCTGCACACGAAATCGGTCATGCTATTGGCTTCTACCACACTCACTCAAGAC 

ACGATCGCGATAACTTCATCACATTTAACGCACAAAATGTCAAGCCTGATTGGTTGG 

ACCAATTCACCAAGCAGACCCCGGCTACTAATGAGAACTACGGAATTACATACGAC 

TACGGAAGTATTATGCACTATGGCGCAAATAGCGCCTCTGCGAATGGACAGCCTTCA 

ATGGTTCCGTTTGACCCGAAATACGTAGAAACTCTCGGATCACCCATAATTTCCTTTT 

ATGAACTTCTCATGATCAACAAACCCTACGAGTGCACCAAGAATTGCGATCCGAATA 

CTTCTGCGCAGTGTAAGATGGGTGGCTTCCCACATCCTCGGGATTGTGGAAGATGCA 

TTTGTCCCAGTGGATATGGAGGCCAACTATGCGACCAGAAGCCATCCGGATGCGGA 

TCGATCCTCCAAGCGACCGCTCAGTACCAGAACTTGCACGACAAACGTGGAAACGA 

AGCAGCAGGGCAGAGACCTAGAGAAGACATGGACTTCTGCTACTACTGGATTACGG 

CTCCACAGGGTTCAAGAATCGAAATCAAAATCGCTGATCTATCTCGAGGAGCCGCTG 

TTGATGGGTGTCAGTATTGGGGAGTAGAAATTAAGACTCACGCTGACCAGCGCCTCA 

CTGGCTACAGGTTCTGTGCTCCAGAAGATGTCGGACGTACATTGGTGTCGAACTCTA 

ACATCGTACCAATAATCACATACAATAGATTTTATGCAACCACTGTTGATATCCAGT 

ACCGAATCGTTGGTGGTAATGTTGGCGGACCAAGGCCTCAGCCACAACCAAACAGC 

AATTGCGTCGACAATGAACAGTGCGCGACCCTCATCAGAACAAAGAATTTCTGTCA 

GAGCAGATCGTTCACAGAGTCCGTCAAAAGAGGTCTATGTCCAAAGGCATGCGGTT 

TTTGCCGCTAACTTTTCACGAGACAATGAAATAAATATTCGCAGCATCAAAAAAAAA 

AAAAAAA 



Figure 30A 
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MRVFLLVLLLAICASAGFFDTKLGEKIKKTLGKIKAALNGTLLMKIREKFIALREKIKAKL 

KLSPARKALLGEIMKHIIKIKKDKIQEKGDSIEEINSKSAIGELLYQGDIVLTNKQAQEIVDI 

EGDENDRGKRQAFRDRNYPRTLWSKGVYYYFHGNATPEVRSVFTKGARLWMKDTCID 

FFESNSAPDRIRVFKEQGCWSYVGRIGGQQDLSLGKGCESVGTAAHEIGHAIGFYHTHSR 

HDRDNFITFNAQNVKPDWLDQFTKQTPATNENYGITYDYGSIMHYGANSASANGQPSM 

VPFDPKYVETLGSPIISFYELLMINKPYECTKNCDPNTSAQCKMGGFPHPRDCGRCICPSG 

YGGQLCDQKPSGCGSILQATAQYQNLHDKRGNEAAGQRPREDMDFCYYWITAPQGSRI 

EIKIADLSRGAAVDGCQYWGVEIKTHADQRLTGYRFCAPEDVGRTLVSNSNIVPIITYNF 

YATTVDIQYRIVGGNVGGPRPQPQPNSNCVDNEQCATLIRTKNFCQSRSFTESVKRGLCP 

KACGFCR* 



Figure 30B 
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1 GGTTTAATTA CCCAAGTTTG AGATGAAGCT ACTCGCTCTT TCCGCTCTCT 
51 GCGCGCTGGC CTTCGCTGCT CCGCGAGACA AGCGGCTAGC TGTGAGCACT 
101 ATCACTGTCA CTGGAGGACT AGGTCTCTCC ACGGGATGTG TCGTCACTGG 
151 CAACGTTTTG TATGCAAATG GTTTCCGAGT ACGCGAAATT AATCCATCGG 
201 AGCAGCAAGA GTTGGTCAAG TATCAGAACG ACGTAGCCGA ATATAAGACG 
251 GCCCTGAAAC AAGCGATCAA GGAGCGAGAA GAGAAGATCC GAGCCCGTCT 
301 CGCCGGCAAG AAGGTGAAGG CCGTTGAGTC GACCAAAGAA GAGGACCTGC 
351 CGAAGCCGCC ACAGAAGCCG TCATTCTGCA CACCAGAAGA CACTACCCAG 
401 TTCTTCTTTG AAGGATGCAT GATCCAGAAC AACAAGATCT ACGTCGGAAA 
451 CACTTTCGCT CGTGACCTGA CCCAATCTGA AATCGGCGAA CTGAAGGAAT 
501 TCGAGAAGAA ATTCAAGGTC TACCAGGACT ACGTTCAGAA GCAGGCCGAA 
551 CAGCAAGTGA ACAGCCTCTT CGGCGGCTCT GACTTCTTCT CGGCACTGTT 
601 CAGCGGCGGT GAGACCAAGC CATCCACGAC CACTGTGGCA CCAGAACTTC 
651 CTGAAGACGC TCCCGAGCAG CCGCCCACGC CCAACTTCTG CACCAGAATA 
701 ATCTAAACGT GCTCTGAATT GTCCACTTAG TTGTTGGATT GGTTGGTTTG 
751 GTGAATAGCG ACTTCGCTTC CCCTCTCGTA CTTACGGTGT CGACTAGCAC 
801 ATTAGTCATG CGTTGCAATA TTTGATCATT GTATTAAGGT ATATTGTACA 
851 TTTATATAAT AAAATTATAT TTCAACTCAA AAAAAAAAAA AAA 

Figure 31 A 



1 MKLLALSALC ALAFAAPRDK RLAVSTITVT GGLGLSTGCV VTGNVLYANG 
51 FRVREINPSE QQELVKYQND VAEYKTALKQ AIKEREEKIR ARLAGKKVKA 

101 VESTKEEDLP KPPQKPSFCT PEDTTQFFFE GCMIQNNKIY VGNTFARDLT 

151 QSEIGELKEF EKKFKVYQDY VQKQAEQQVN SLFGGSDFFS ALFSGGETKP 

201 STTTVAPELP EDAPEQPPTP NFCTRII 



Figure 31 B 
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1 GGTTAATTAC CCAAGTTTGA GAATGATTCA ACTGTTGTTG TTAGCGCTAC 
51 TCCCTGTTTG CATCTCAGTG AGGGAACAGT CGATAGCAGT TAAAGGACGC 
101 CTTCTGTGCG GTGAtCAACC AGCAGCGAAC GTCAGAGTGA AGTTGTGGGA 
151 AGAAGACACA GGACCAGATC CAGATGACCT ACTGGATGCA GGATACACGA 
201 ACTCTAATGG TGAATTCCAA CTCCAAGGCG GAACAATAGA GACGACTCCC 
251 ATTGATCCCG TCTTGAAAAT TTACCATGAT TGCAATGACG TGACTGGTTT 
301 TCTGAGCGTA CCTAAACCTG GCAGCAGAAA AGTGAGGTTC TCCTTACCGG 
351 ACAAATACAT CAGCGATGGA ATGGTTCCTA AGAAAGTCAT GGACATCGGT 
401 GTTATCA 

Figure 32A 



1 MIQLLLLALL PVCISVREQS lAVKGRLLCG DQPAANVRVK LWEEDTGPDP 

51 DDLLDAGYTN SNGEFQLQGG TIETTPIDPV LKIYHDCNDV TGFLSVPKPG 

101 SRKVRFSLPD KYISDGMVPK KVMDIGVI 



Figure 32B 




Median EPG 
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Figure 33B 
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Figure 36B 
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Figure 37 A 



Worms (No.) and IgE Titer/10 




1 2 3 4 5 

Dogs Vaccinated With TTR 
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Hematocrit by Time (HV - IV) 
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Figure 43A 



1 gaaaatcaca atgatgtctt ctatcacatg tttggttctt ctctcgattg cagcgtactc 

61 caaagccggt tgtcctgaca atggaatgtc agaggaagca cggcaaaaat tccttgaatt 

121 gcacaattcg ttgagaagtt cggttgcatt gggacaggcc aaggatggag ctggtggaaa 

181 tgccccgaaa gctgctaaga tgaagacgat ggcatacgat tgcgaagttg aaaagactgc 

241 aatgaataac gcgaaacaat gtgtattcaa gcactcgcaa cctaaccaaa ggaaaggatt 

301 gggagagaat atatttatgt cttcggatag cggtatggac aaagcaaagg ctgctgagca 

361 ggctagcaaa gcttggttcg gcgaacttgc agaaaaagga gttggacaga atcttaagct 

421 tacaggaggc ttgttcagca gaggagtcgg gcactataca cagatggtat ggcaagaaac 

481 cgttaagctt ggatgctatg tggaagcgtg ctcaaatatg tgttatgtgg tgtgccagta 

541 cggtcctgct ggaaatatga tgggcaagga tatctacgag aaaggagaac cgtgttcgaa 

601 atgtgagaat tgcgacaagg agcagggtac ctgcagtgct tgattagttg tgttcagtga 

661 agctcattac gctcacatac tttaacaaat cgtagtgatc tgtagttgct ttaatattca 

721 aataaacatg atgccagcaa aaaaaaaaaa aaa 

Figure 43B 
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Figure 52A 
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GAAAGGTTTAATTACCCAAGTTTGAGGTGTAAAAATGGTCCACTACAAGCTGACCTACTT 

CAACGGACGTGGCCTCGGCGAATGCGCGCGTCAGTTGTTCGCTCTTGCTGACCAACAATA 

TGAGGATATTCGTGTTACACATGAGGATTTCCCCGAGATAAAACCAAATTTGCCATTTGG 

ACAACTGCCGCTGCTTAACGAGGATGGTAAAGAACTCGCTCAGTCAAACGCCATCAATCG 

TTACCTGGCTAGGAAATTCGGATTCGCTGGCAAAACGCCATTTGAGGAGGCTCTAGTGGA 

CTCGCTGGCAGATCAGATGACGGACTACCGTGTAGAAATAAAACCATTCGTCTACACAGC 

GTATGGACATCAGAAATTCGGTGACCTGGAGACGCTAAAAAAGGATGTGATGCTTCCTGC 

ACGAGACAAGTTCCTCGGTTTCATCACCAAATTCTTAAAGAACAACCCATCAGGATTCTT 

GGTTGGTGACTCGGTGACTTGGATAGATCTATTGCTCGCTGAACATGCTTCCGACATACA 

GTCAAAGGTCCCCGAATACCTCGAAGGGTTTCCTGAGGTGAAGGCTCATATGGAAAAGGT 

GCGATCTATTCCGAAACTGAAAAAATGGATCGAGACCAGACCGGAGACTCACTTCTGATC 

GATACGCGGGATTTTTTC 

Figure 57 A 



MVHYKLTYFNGRGLGECARQLFALADQQYEDIRVTHEDFPEIKPNLPFGQLPLLNEDGKE 

LAQSNAINRYLARKFGFAGKTPFEEALVDSLADQMTDYRVEIKPFVYTAYGHQKFGDLET 

LKKDVMLPARDKFLGFITKFLKNNPSGFLVGDSVTWIDLLLAEHASDIQSKVPEYLEGFP 

EVKAHMEKVRSIPKLKKWIETRPETHF* 

Figure 57 B 



GAAAGGTTTAATTACCCAAGTTTGAGGTGTAAAAATGGTCCACTACAAGCTGACCTACTT 6 0 

MVHYKLTYF 9 

CAACGGACGTGGCCTCGGCGAATGCGCGCGTCAGTTGTTCGCTCTTGCTGACCAACAATA 120 
NGRGLGECARQLFALADQQY29 
TGAGGATATTCGTGTTACACATGAGGATTTCCCCGAGATAAAACCAAATTTGCCATTTGG 180 
EDIRVTHEDFPEIKPNLPFG49 
ACAACTGCCGCTGCTTAACGAGGATGGTAAAGAACTCGCTCAGTCAAACGCCATCAATCG 240 
Q^PLLNEDGKELAQSNAINR69 
TTACCTGGCTAGGAAATTCGGATTCGCTGGCAAAACGCCATTTGAGGAGGCTCTAGTGGA 300 
YLARKFGFAGKTPFEEALVD89 
CTCGCTGGCAGATCAGATGACGGACTACCGTGTAGAAATAAAACCATTCGTCTACACAGC 360 
SLADQMTDYRVEIKPFVYTA 109 
GTATGGACATCAGAAATTCGGTGACCTGGAGACGCTAAAAAAGGATGTGATGCTTCCTGC 420 
YGHQKFGDLETLKKDVMLPA 129 
ACGAGACAAGTTCCTCGGTTTCATCACCAAATTCTTAAAGAACAACCCATCAGGATTCTT 480 
RDKFLGFITKFLKNNPSGFL 149 
GGTTGGTGACTCGGTGACTTGGATAGATCTATTGCTCGCTGAACATGCTTCCGACATACA 540 
VGDSVTWIDLLLAEHASDIQ169 
GTCAAAGGTCCCCGAATACCTCGAAGGGTTTCCTGAGGTGAAGGCTCATATGGAAAAGGT 600 
SKVPEYLEGFPEVKAHMEKV 189 
GCGATCTATTCCGAAACTGAAAAAATGGATCGAGACCAGACCGGAGACTCACTTCTGATC 660 
RSIPKLKKWIETRPETHF* 207 

GATACGCGGGATTTTTTC an q 



Figure 57C 
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GTTAAAGCCGTGTAAGCAACAGGGTTCTTTGTGATGTTAACTCTCGCTGCACTTCTGAT 

TTCTGTTTCGCTGGTTGAGCCGACAGGCATAGGTGAGTTTCTTGCTCAACCAGCACCTG 

CATATGCTAGAAGACTCACAGGGCAGGCCCTTGTTGACTACGTCAATTCGCACCACTCA 

TTGTACAAGGCCAAATATTCACCAGATGCTCAAGAACGCATGAAATCTAGAATTATGGA 

TTTGAGTTTCATGGTTGATGCGGAAGTCATGATGGAAGAAATGGACCAGCAGGAGGATA 

TAGATCTCGCTGTTTCTTTACCTGAAAGTTTCGACGCTCGTGAAAAATGGCCAGAATGT 

CCTTCAATAGGATTAATCCGTGATCAGTCCGCCGGTGGAGGATGTTGGGCAGTATCCTC 

AGCAGAGGTGATGACCGACAGGATCTGTATACAATCAAATGGAACAAAGCAGGTGTATG 

TTTCCGAAACGGATATCTTATCATGCTGTGGACAACGTTGCGGTAGCGGGTGTACCTCA 

GGTGTGCCACGTCAAGCTTTCAACTATGCAATTCGTAAAGGTGTTTGCAGTGGAGGACC 

ATATGGAACGAAGGGTGTTTGCAAACCCTATCCTTTCTATCCATGCGGCTATCATGCTC 

ATCTGCCATATTATGGACCATGTCCAGATGGTATGTGGCCTACGCCAACATGCGAAAAG 

GCATGTCAATCCGACTATACTGTTCCGTACAACGATGACAGGATCTTCGGCAGCAAAAC 

TATTGTCTTGACGGGAGAGGAAAAAATTAAGCGAGAGATTTTCAATAACGGACCATTGG 

TAGCCACGTATACAGTTTACGAAGATTTCGCTTATTACAAGAATGGAATTTACATGACT 

GGTCTCGGTAGAGCGACAGGCGCACATGCAGTCAAAATTATTGGCTGGGGTGAAGAAAA 

TGGAGTCAAGTATTGGTTGATTGCAAACTCGTGGAACACTGATTGGGGAGAGAATGGCT 

TCTTCCGCATGCTTCGTGGAACAAACCTTTGCGATATTGAACTAAGCGCGACTGGAGGA 

ACGTTCAAGGTGTGAACGTGATCGAAAAGAACGATTTTGAACAAAAATCTTCCCGTATT 

GTCATCAAAAAAA 



Figure 61 A 



MLTLAALLISVSLVEPTGIGEFLAQPAPAYARRLTGQALVDYVNSHHSLYKAKYSPDAQ 

ERMKSRIMDLSFMVDAEVMMEEMDQQEDIDLAVSLPESFDAREKWPECPSIGLIRDQSA 

GGGCWAVSSAEVMTDRICIQSNGTKQVYVSETDILSCCGQRCGSGCTSGVPRQAFNYAI 

RKGVCSGGPYGTKGVCKPYPFYPCGYHAHLPYYGPCPDGMWPTPTCEKACQSDYTVPYN 

DDRIFGSKTIVLTGEEKIKREIFNNGPLVATYTVYEDFAYYKNGIYMTGLGRATGAHAV 

KIIGWGEENGVKYWLIANSWNTDWGENGFFRMLRGTNLCDIELSATGGTFKV* 

Figure 61 B 
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TTAATTCTTATTGCTCTGGTGGTGACGGCGTTGGCTCAACAGCCGCTTTCACTAAAGGA 

GTATCTGGAACAGCCGATACCAGAGGAGGCAGAGAATCTTTCCGGAGAAGCGTTTGCGG 

AGTTTCTGAACAAACGACAATCGTTTTTCACGGCTAAGTACACGCCAAATGCTTTAAAC 

ATTCTTAAAATGCGTGTGATGGAATCGAGATTCCTGGACAATGAAGAAGGTGAAATGCT 

AAAAGAGGAGGACATGGATTTCAGTGAAGAAATTCCTGTTAGTTTTGATGCTCGAGACA 

AATGGCCCAAATGCACCTCCATAGGATTTATCCGTGATCAATCACACTGTGGTTCATGC 

TGGGCAGTATCGTCAGCAGAAACGATGTCAGATCGACTCTGCGTGCAATCAAACGGTAC 

AATTAAGGTACTTCTATCCGATACGGACATCCTTGCCTGTTGCCCGAATTGTGGTGCTG 

GATGTGGAGGAGGCCACACAATTCGAGCGTGGGAATATTTTAAGAACACAGGCGTTTGC 

ACTGGCGGACTATATGGAACAAAGGATTCCTGCAAACCATACGCTTTCTATCCATGTAA 

AGACGAAAGTTACGGAAAGTGCCCCAAGGATTCTTTTCCAACACCAAAATGTCGAAAAA 

TTTGTCAGTATAAATACAGTAAGAAGTACGCCGACGACAAATACTACGCGAATTCCGCA 

TATCGAATTCCACAGAATGAGACGTGGATCAAATTGGAGATCATGAGAAACGGGCCTGT 

GACAGCATCATTCAGGATTTATCCGGATTTTGGGTTTTACGAAAAAGGAGTTTATGTGA 

CTTCAGGCGGAAGGGAACTAGGTGGGCACGCGATTAAAATCATTGGATGGGGAACGGA 

AAAAGTAAACGGAACTGACCTACCTTACTGGTTGATTGCTAACTCTTGGGGTACTGACT 

GGGGAGAGAATAACGGCTATTTCCGCATACTTCGCGGACAAAATCACTGCCAAATAGAA 

CAGAAAGTTATCGCCGGTATGATAAAAGTACCACAACCGAAATCCGCCGGTCCACCACT 

TCAACCCAATCCTTCAAGCTGAACCAAGTTGTAGTATTGTCCCCATCAATCCAAGCATT 

TCTTGGGGTGATACTTTTACGAATAAAAACTACATTATAAAAAAAAAAAAAAAAAAA 

Figure 62A 



LILIALVVTALAQQPLSLKEYLEQPIPEEAENLSGEAFAEFLNKRQSFFTAKYTPNALN 

ILKMRVMESRFLDNEEGEMLKEEDMDFSEEIPVSFDARDKWPKCTSIGFIRDQSHCGSC 

WAVSSAETMSDRLCVQSNGTIKVLLSDTDILACCPNCGAGCGGGHTIRAWEYFKNTGVC 

TGGLYGTKDSCKPYAFYPCKDESYGKCPKDSFPTPKCRKICQYKYSKKYADDKYYANSA 

YRIPQNETWIKLEIMRNGPVTASFRIYPDFGFYEKGVYVTSGGRELGGHAIKIIGWGTE 

KVNGTDLPYWLIANSWGTDWGENNGYFRILRGQNHCQIEQKVIAGMIKVPQPKSAGPPL 

QPNPSS* 



Figure 62B 
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TCGTTGAGGCGTTATTTCAAGCTTCTCTCGCCTCGATTTCAGATTCTCCAATTGTTTCA 
GrGAATCGTGGAACAGTCAATCTCACTTTTGTGAGATCCAATGAAAGCTAATTT"^^^^^^ 



X X J 



TGGTCGTCGTCCTTCTGGCAATAAACCAGTTATATGCAGATGAGCTGCTTCACAAACAA 

GAGTCCGAACACGGACTTAGTGGCCAAGCGCTCGTTGACTACGTTAATTCGCACCAATC 

ACTTTTCAAAACAGAATATTCGCCAACCAATGAACAATTCGTTAAAGCCCGTATAATGG 

ACATAAAGTATATGACTGAGGCTAGCCACAAATATCCAAGAAAGGGCATTAATCTGAAC 

GTTGAACTCCCTGAAAGGTTTGACGCACGTGAAAAATGGCCACATTGCGCCTCCATCGG 

TCTCATTCGCGATCACTCTGCTTGCGGATCGTGTTGGGCTGTATCGGCAGCGTCGGTTA 

TGTCAGATCGACTCTGTATCCAGACGAACGGCACAAACCAGAAGATCCTTTCGTCGGCG 

GACATCCTTGCGTGTTGTGGAGAAGACTGTGGCTCAGGATGCGAAGGCGGTTATCCGAT 

TCAGGCGTACTTCTACCTGGAAAATACTGGAGTATGTAGTGGAGGAGAGTATCGAGAAA 

AGAATGTATGCAAACCATATCCCTTTTATCCGTGTGACGGAAACTATGGACCATGCCCC 

AAGGAGGGTGCGTTCGACACTCCAAAGTGTCGGAAAATATGTCAGTTCCGATATCCTGT 

TCCATACGAAGAAGATAAAGTGTTTGGAAAAAATTCACACATCCTTCTGCAAGACAACG 

AGGCAAGAATCAGACAGGAAATTTTCATAAACGGACCAGTGGGAGCTAATTTTTACGTT 

TTCGAAGACTTTATACACTACAAGGAAGGGATTTATAAGCAGACATATGGGAAATGGAT 

AGGAGTACATGCAATCAAACTTATTGGTTGGGGCACAGAAAATGGAACAGATTATTGGT 

TGGTTGCTAACTCGTACAACTACGACTGGGGAGAGAATGGCACCTTCCGCATTCTTCGT 

GGAACTAATCACTGTTTGATAGAATCACAAGTGATCGCAACGGAGATGATTGTATGAAT 

GTCTAATGAACGATTGGTCGCATGCCGATCTCTGAAGTAAAATGTGTTAATCAAAAAAA 



A 



Figure 63A 



MKANFALWVLLAINQLYADELLHKQESEHGLSGQALVDYVNSHQSLFKTEYSPTNEQF 

VKARIMDIKYMTEASHKYPRKGINLNVELPERFDAREKWPHCASIGLIRDHSACGSCWA 

VSAASVMSDRLCIQTNGTNQKILSSADILACCGEDCGSGCEGGYPIQAYFYLENTGVCS 

GGEYREKNVCKPYPFYPCDGNYGPCPKEGAFDTPKCRKICQFRYPVPYEEDKVFGKNSH 

ILLQDNEARIRQEIFINGPVGANFYVFEDFIHYKEGIYKQTYGKWIGVHAIKLIGWGTE 

NGTDYWLVANSYNYDWGENGTFRILRGTNHCLIESQVIATEMIV* 

Figure 63B 
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TAGATAATAATCTTTTTGCACGTCAGAGAATTTCTTTGATAAAACCACAATTAAACAAT 

CTCAGCGCTGTAAACACGTGCAAAACTACTCGTTCATTTCTCTTCACTTTCCCTCCAAA 

ACCAAACATTCAAGAGAAGCATGATAACCATCATTACCCTATTGCTTATCGCTTCTACA 

GTGAAGTCACTAACAGTGGAGGAGTACTTGGCCCGACCAGTGCCGGAATATGCCACAAA 

ACTGACAGGACAAGCCTACGTTGACTATGTTAATCAGCATCAATCATTCTACAAGGCTG 

AATATTCCCCGCTGGTTGAACAGTATGCCAAAGCTGTGATGAGATCTGAGTTTATGACG 

AAGCCGAACCAAAATTATGTGGTGAAGGACGTAGATCTAAACATCAATCTTCCAGAAAC 

CTTCGACGCAAGGGAAAAATGGCCAAACTGCACATCAATAAGGACAATTCGCGATCAGT 

CCAATTGTGGATCATGTTGGGCAGTATCAGCGGCGTCGGTAATGTCAGATCGTTTATGC 

ATACAGTCGAACGGCACAATACAGTCATGGGCTTCTGATACGGATATTCTATCATGTTG 

CTGGAATTGCGGAATGGGATGCGATGGAGGTAGACCGTTTGCGGCGTTCTTTTTCGCGA 

TAGACAATGGTGTATGCACTGGAGGACCTTTCAGAGAGCCAAACGTGTGCAAACCATAC 

GCTTTCTATCCATGCGGTCGCCACCAAAACCAGAAATACTTCGGACCTTGTCCAAAAGA 

GCTCTGGCCCACTCCAAAATGTCGGAAAATGTGTCAACTAAAATATAATGTGGCCTACA 

AAGACGATAAAATTTACGGGAATGATGCATACAGTCTCCCTAACAATGAGACACGAATC 

ATGCAAGAAATTTTCACAAATGGACCTGTAGTGGGATCATTCAGCGTGTTTGCTGACTT 

TGCAATTTATAAGAAAGGAGTATATGTGAGTAATGGAATTCAGCAGAATGGGGCTCATG 

CAGTCAAAATTATTGGTTGGGGTGTGCAGGATGGACTAAAATATTGGTTGATTGCTAAT 

TCCTGGAACAATGACTGGGGAGACGAAGGCTATGTCCGGTTCCTTCGTGGAGATAACCA 

CTGTGGAATTGAATCAAGGGTGGTGACAGGAACTATGAAAGTGTAAAACAATAATTAGT 

CTTTTCCTGACGATTTCAAATAAAATCTTTGCCACTAAAAAAAAAAAAAAAAAAAA 

Figure 64A 



MITIITLLLIASTVKSLTVEEYLARPVPEYATKLTGQAYVDYVNQHQSFYKAEYSPLVE 
QYAKAVMRSEFMTKPNQNYVVKDVDLNINLPETFDAREKWPNCTSIRTIRDQSNCGSCW 
AVSAASVMSDRLCIQSNGTIQSWASDTDILSCCWNCGMGCDGGRPFAAFFFAIDNGVCT 
GGPFREPNVCKPYAFYPCGRHQNQKYFGPCPKELWPTPKCRKMCQLKYNVAYKDDKIYG 
NDAYSLPNNETRIMQEIFTNGPVVGSFSVFADFAIYKKGVYVSNGIQQNGAHAVKI IGW 
GVQDGLKYWLIANSWNNDWGDEGYVRFLRGDNHCGIESRWTGTMKV* 

Figure 64B 
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ATTTTCAATGACCAAGCTCCTCGTAAGCACCGCCGGGTTGACTGGCGTCGTCGCGGCCC 

TCTTCATCACTTCTCTGGTTTTCAGCATCCTTACATGGACACGTGTAAAAAATGACAAC 

GATAACCCACCAAGACCTAAGGAGCCACTCAGTCGTCCAGTAGTGCAATTGTCTTCATC 

TATTCAGACTACCGTAACCGAAAATGTAGTGACAGAACCCATAGTGACTGTGCCGACAG 

TGTCACGCACCAGAGTTTCGGCAAAAACAATATCACCGAGAAGTTCCGCGACAACGTCA 

ACTCGAACGCTTCGAACTCTCACCACACCGAAATTCGTCGCAACGGAGGCCGCACCGCG 

ACGTAATCGTACGATAATGTGTCCGAACTATGGAGTTTCAGACAACTCATACGCATACC 

AGGAAGCAGCATCGTTCATTCTTAGTGGCCTCGACGAACGTGTCAATCCGTGCGAAGAT 

TTCTACGCTTTCACTTGTAACAAGTTTCTAAAAGATCATAAGGCTGAAGAACATGGGGT 

CAGTCGTTACGGAGCTATAAAAGAACTTCAAGATGCAGTGAACACAGAAATAGTTGACG 

CCCTCTTCGATGTGGATGTGAACGATAAGAAGCGGTCAGAAACAGAGAGAATAACGAAA 

GCGCTTCTCCACGACTGCGTTTACCACATCTCGCCTAATGTTCCGACCGAAACAATCAT 

TAATTTCCTTGAAGAAATTGCAAGAATGTTTGGAGGTATACCGTTCCTCAACCACACTC 

TAAAAGAAGATTTTGACGTTTTCGCTGCAATGGGAGAAGTCGAACAAAATCACGCGATG 

GGTACGCTTTTCAGCGCAATGGTTTCGGTCGACTACAAGAAGATCAAACAGAATTCACT 

GTTCTTATCACAGCCTCGGCTTCCGATGCCAAGAGAATTCTACGTGCTTCCACAGTTTA 

CGATGAAGCTTAAAAAACGTGGACTTCAAATTGCTGACGTTTTAAAGAAATTTGCCGAG 

AAGATCTTAGAAGAACCCGATAAGTATAGGGATATGATAGAAAAGGCTGCGCAAGATGT 

TGTGGAACTAGAGAGGAGGATCGCTCTGGCGTCTTGGGCAGATGCCGAAATGAGAAACT 

ACGCACAACAGTACAATCCCTACGATCTGCCCACTTTGAAAAAGGCGTATCCATCTGTC 

AAATGGGAGAGCTATCTACGTAGCCTTTTGTCAACCGTCGGTCCAGTCGATTTTTCTGG 

TCCACATAAACGGCTCATAATCTCGCAACCGTCGTATTTTGGGTGGTTGAATGCTCTCT 

TCAATGGTAACGTTGTTGACGAAAATACGATAGTAAACTATATAATCACGCACTTAATC 

TTCGAAGATGCGGAATTCCTTGGTGGTATATTTAAAGAATCTGCAGAGGATTTAAATTA 

CGTCCGGTATGCGCAGAGAAGTGGCAGAGGAGTTGCCCGAGTTGGAAGGCAACTTATGC 

ATCAAAGAGATACCAGGGGCGACCCGAATATCCCGTGCATGAATTTCATCATGACGTAC 

ATGCCGTATGGACCTGGTTATGTCTATGTAAGAAGCAAACAGCAGAGAAACGATGTTCA 

AGCAGACATTAGGAAACAAACAGAACTCGTCATCGAGAGCTTTCTGAATATGACTTCGG 

GCCTGAAGTGGATGTCTTCGGATTCGAAAGAAAAAGCTAGACAGAAGGCTAAGGGTATG 

GTGAGGAACTACGGATGGCCTCAAAAACTCTTCGGAGACTTTAAAAGCAGCGAAGAGAT 

TGATGAATATCACAAGAAGGATTATGCTGAAATCCTTGAGCTTACCAAGACGGAGAGGA 

GCAGCCTTCGATATTACCGTATGCGCCGGGTGCTGATTAAAGGATATTCAAATCGCGAG 

TCACTGCGTTTACTTTTGCAGGATGCAGACAGGTCCAATTTCCTCCTATCACCAGCGTT 

AGTGAGCGCCTGGTACCAGCCGGAAAGGAACTCTATCACTTTCCCTTACGCGAGCTTCA 

ATCCACCGTACTATAGCTATGAATATCCTCAAGCTTACAACTATGGTGGTCAGGGTGGA 

ACTGCCGGTCATGAGCTAGTCCATGGATTTGACGACCAAGGAGTGCAGTTCGGTCCCGA 

TGGAAGTCTAAGTAGGTGTACGTGGTATGATTGTGGATGGATGGATAAAAGATCAAAAG 

ATGGTTTCAACGACATGGCCCAATGTGTTGTAACACATTATAGCACTTTCTGCTGCCCA 

GAACAGGAAGGTAATATACACTGCGCAAATGGTGCAACCACACAAGGGGAAAATATTGC 

TGATATTGGAGGTGAACATGCTGCATACATAGCATATCGAGAGTACATCAAATCACTAG 

GACATGAAGAGAAAAGATTGCCAGGATTAGAACGATACACACCAAACCAGATCTTTTGG 

ATTACATATGGATACTCATGGTGCAGGAGCGTAACAGAGGAATACCTTATTAGTCAACT 

TCTCACCGACCCCCACGCACCAAGTGCTTGCCGCACTAACCAAGTAGTCCAAAGTATCC 

CTGCGTTTGGACGGGATTTCGGGTGCTCATTAGGAGACAGAATGTATCCTGCACCAGAG 

CAGCGATGTTCAGTTTGGGTTCAAGAGTAAATGGTCGGACGAAACTGTCGGATTTTATG 

TTTCAGTCGGATTATAACACTATCAACTAAACATTTCGTTCAAAAAAAAAAAAA 

Figure 65A 
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MTKLLVSTAGLTGWAALFITSLVFSILTWTRVKNDNDNPPRPKEPLSRPVVQLSSSIQ 

TTVTENWTEPIVTVPTVSRTRVSAKTISPRSSATTSTRTLRTLTTPKFVATEAAPRRN 

RTIMCPNYGVSDNSYAYQEAASFILSGLDERVNPCEDFYAFTCNKFLKDHKAEEHGVSR 

YGAIKELQDAVNTEIVDALFDVDVNDKKRSETERITKALLHDCVYKISPNVPTETIINF 

LEEIARMFGGIPFLNHTLKEDFDVFAAMGEVEQNHAMGTLFSAMVSVDYKKIKQNSLFL 

SQPRLPMPREFYVLPQFTMKLKKRGLQIADVLKKFAEKILEEPDKYRDMIEKAAQDWE 

LERRIALASWADAEMRNYAQQYNPYDLPTLKKAYPSVKWESYLRSLLSTVGPVDFSGPH 

KRLIISQPSYFGWLNALFNGNWDENTIVNYIITHLIFEDAEFLGGIFKESAEDLNYVR 

YAQRSGRGVARVGRQLMHQRDTRGDPNIPCMNFIMTYMPYGPGYVYVRSKQQRNDVQAD 

IRKQTELVIESFLNMTSGLKWMSSDSKEKARQKAKGMVRNYGWPQKLFGDFKSSEEIDE 

YHKKDYAEILELTKTERSSLRYYRMRRVLIKGYSNRESLRLLLQDADRSNFLLSPALVS 

AWYQPERNSITFPYASFNPPYYSYEYPQAYNYGGQGGTAGHELVHGFDDQGVQFGPDGS 

LSRCTWYDCGWMDKRSKDGFNDMAQCWTHYSTFCCPEQEGNIHCANGATTQGENIADI 

GGEHAAYIAYREYIKSLGHEEKRLPGLERYTPNQIFWITYGYSWCRSVTEEYLISQLLT 

DPHAPSACRTNQVVQSIPAFGRDFGCSLGDRMYPAPEQRCSVWVQE* 

Figure 65B 



GAAAAGCCTACGCAGTCATGCTCAAACTCGTCGCCCTAGCCTGCTTAGCTGCGATCTGC 

CTCGCTCAGGGTGGACCCGAAGGACCCCCTCCTTTCCTGAAGAGTGCTCCCCCCGAGAA 

GGTGAAGGAATTCGACGCTCTTTTCGCCGATGCTGGAGGTCTGACTGATGCCCAGATCG 

ACGCTAAGGTCAAGGGATGGATCGGAAAGCAGAGTCAGGATATCCAGAACGCATTCAAT 

GCCTTCGAGAGTGAGGTGAAAGCCGCCCAGCAACAGGGTGAGCAAGCTCACCAGGCTGC 

TGTCGCCAAATTCAGCGCTGAAGCCAAGGCTGCCGACGCCAAGCTCACCGCTATCGCCA 

ATGACGCCTCCAAGACGAATGCACAGAAGGGAGCCGAGATCGACGCCGTTCTCAAGGGT 

CTTCCACAAAAAGTCCGTGATGAAATCGAGAATGCAATGAAGGGATAAGAGGGCGTTGT 

TTTGTATATATGAACCGATAAATATGCAAAATAAATATCTCCCCTTCAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAA 



Figure 66A 



MLKLVALACLAAICLAQGGPEGPPPFLKSAPPEKVKEFDALFADAGGLTDAQIDAKVKG 
WIGKQSQDIQNAFNAFESEVKAAQQQGEQAHQAAVAKFSAEAKAADAKLTAIANDASKT 
NAQKGAE I DAVLKGLPQKVRDE I ENAMKG * 

Figure 66B 
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CAGTCATGCTCAAACTCGTCGCCCTAGCCTGCTTAGCTGCTATCTGCCTCGCTCAGGGT 

GGACCCGAGGGACCCCCTCCTTTCCTGAAGAGTGCTCCCCCCGAGAAAGTGAAGGAATT 

CGACGCTCTTTTCGCCGATGCTGGAGGTCTGACTGATGCCCAGATCGACGCTAAGGTCA 

AGGGATGGATCGGAAAGCAGAGCCAGGACATCCAGAATGCATTCAATGCCTTCGAGAGT 

GAGGTGAAAGCCGCCCAGCAACAGGGTGAGCAAGCTCACCAGGCTGCTGTCGCCAAATT 

CAGCGCTGAGGCCAAGGCTGCCGACGCCAAGCTCACCGCTATCGCCAATGACGCCTCCA 

AGACGAATGCGCAGAAGGGAGCCGAGATCGACGCCGTTCTCAAGGGTCTTCCACAAAAA 

GTCCGTGATGAAATCGAGAATGCAATGAAGGGATAAGAGGGCGTTGTTTTGTATATATG 

AACCGATAAA 



Figure 67 A 



MLKLVALACLAAICLAQGGPEGPPPFLKSAPPEKVKEFDALFADAGGLTDAQIDAKVKG 
WIGKQSQDIQNAFNAFESEVKAAQQQGEQAHQAAVAKFSAEAKAADAKLTAIANDASKT 
NAQKGAE I DAVLKGLPQKVRDE lENAMKG* 



Figure 67B 
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TTTAATTACCCAAGTTTGAGCAGCATGCCATACCTCGCATTCATTGTCGCACTACTAGC 

CTGTACTGTTATGTCGGGTCACGGTCAAATGACGGGAGGATTAACGAAGCAGGATCCCA 

ATGATCCTGAACACATGGCTAGAGCATGGAAGGCCGCAAAAGGCATCAATGAGGACGCT 

TCTAACGCTGGACCGTACCACATGATTCCTATTAAGATCGTAAAGGCCGAATCTCAAGT 

TGTCGCTGGAGTTAGGTACATATTTGAAGTGCTGTTCGGCGAATCCACGTGTAAGAAAG 

GACATATGGCTGCAACCGAACTTTCTGCCTCCAACTGTGAGCTGAAAGAAGGAGGAAAC 

CGAGCTCTATACAAAGTTGAGCTTTGGGAGAAGCCATGGGAAAACTTCGAGCAGTTCAA 

CGTGGAGAAGATCCGAAATGTTGCCGCCGGCGAGCAAATCTAGCCGCTTCTTTAAGACA 

CCTCACTGCGCCGGCGTCTATAT 

Figure 69A 



MPYLAFIVALLACTVMSGHGQMTGGLTKQDPNDPEHMARAWKAAKGINEDASNAGPYHM 
IPIKIVKAESQWAGVRYIFEVLFGESTCKKGHMAATELSASNCELKEGGNRALYKVEL 
WEKPWENFEQFNVEKIRNVAAGEQI * 

Figure 69B 
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TTAGTTTTGCAAGGGTTTGGTGCAGGAAACTGGGATCAACTTCGAGTTTGCTAACGAGA 

CTCTTAACCGATCCTCATTCACCAGCACCTTATCGCGTTCTTGGAACGCTGCAGAACTT 

CCCCGCATTTAAAGAAGCCTTCAATTGTCCGAAATCACCTTACGCACCAGATAAACACT 

GTAACGTCTGGGTATCGGAGCTAGATACATCACATGGTGAGCCCAAGGTAAAAACAGAG 

CTGAATATAGCGGCGCCTCCACAGATCACTCCGAACGACAAGGAAAAGTATGATGCCGC 

CAAGGTGGCCATCAGTTTCTTTCAGGAATCCGTCAATACCTCTGTTGATCCATGTGAAG 

ATTTCTACAAGTATGCTTGCGGAAAGTACCAAAAAGCGGTCTCCTTCCACTATGCCGAC 

GCTAAAAACCTCGTAGCAATGGCTAACCAATTGACAAATAAGGACTACCAGAAAGTTAT 

CAAGAGCTCAACAGCATTAACCAAGGAGAAGGCGTTCTTCGATGCGTGCGTAGCTGCAA 

CGAAAGACTCTGGTCACAATAATCAGATCCTCATTTCCAATAATTATCTCATGAAACGA 

GTAAGGAAGTTGGCTGACTACCTTGGAGCTGAGTTTACCTATGCACTTGGCGGCAGAGT 

GGAGCGACTGCCCAATAAGGTTCAGCTGGCAAACGCTTTGGGTTACCTCTCCTTTGACC 

AGAACATTCAAACGCTGGTGACACCTCTTGTCGACACATATTGGCCAGACCCGAATAAA 

GGATACACGATGTTCCTCGATCAGAATACTGCATATATGAGCAAGACTTTCTACCACCC 

GGATGCTTTCAAAACCATTAAGGAAAACTATATTAATTCTGCGACTAAGGTCATAGAAA 

CGTTCGTAAAAACTCAGAATAAACCGATTGATCCTAAACTCAAGGATAAGGTGAGAGGC 

CTGGTGGAATTTGAACAAATGATCGCGAACAAGTACAGCACCGATGATGACACACGCCG 

AATCTACTTGCGATCATGGAATCTCAGAAGCATTAGGGAGCTACAGAACCAATTTGGTT 

TCGTTGATTGGCAAACATATATGAAGATGGTTCCCATGGTTGCGCAAAACAAGGTGCAA 

TCTGCGGATTTCAGAGTTTCCGTCATGGAGCCGGGTCAGTACGCCAACATGAGTCGTGA 

TTATGCTGGATTTGACAAAGAAAAACTAGTGAACTACTTGTTTATGCGCCTGCTGCTAT 

CTAATGCTCAGTATTTGCCAACCTATGCCAGCAGTTTCAAAGAGATGCCGGAAGAACCA 

CTAGTTCTTGGACGGAAGCGACGCAACATCCATTTCTCAAAATCCGACACCCTTACTGA 

TACGCAAGCGAATTGTGCAAAGGTGGCGAATGAGCTGATGATGTTTGCGAATGGACGAG 

TTTTCGTCGACTATGTGTATCCCGACGAGAAATACAAGGACCTAATAAGGAGCAGTGCT 

GGTGGTGTGATGCACAATGTTATCCATGCTTTCCAAAGCATGGTTGATCAACTTGACTG 

GATGAGCGAAGCGACAAAGAGAAAAGCAATAGAAAAGAGCATGAATATCATAACAAACA 

TAGCTTTCCCGGATTGGATTATGGACAACGCAAAGTTGGACCTGTATTACAAAAGCATC 

ACCTTCGACCCAACCAAGGAAAACTACTACGATATTTGGACAAAGCTTACCATATTCAA 

TATAGAAGCTCAGTACAAGCACTTAACAATGGCCACAGCTGATTACGAAGAATTCCTTA 

TGCCGCCAGGTATTGTTAATGCATGGTATCAGCCGGAATTGAATACGATCACATTCCCC 

GCTGGAATACTTCGTCCTCCTTATTTCCATCCTGATTGGCCAGCATCAATCAAATACGG 

TGGAATTGGTCTAATAGCAGGACATGAACTGATTCACGGCTTTGACGATCAAGGTGTTC 

AGTGGGGTCCAAAGGGACACATCTCTTACCCAGAGAAGAACTGTATTGGATGGATGGAT 

GAGCAATCAACGAAAGGTTTCAATCGCTTGGCTCAATGTGTCATCGATGAGTATAGCAC 

GTTCTGCCCTCTTGACAACAGGACATACACACCAAATTGTGTGAATGGAGCGCAGACCC 

AAGGAGAGAACATCGCCGATAATGGAGGGGTACACGCGGCGTTCCGCGCTTACCGTACA 

CACATCTCTCTCAATGGACCAGATCCACAGCTTCCTGACAGACTGTTCGGGCAGTTCAC 

ACATGATCAGCTGTTCTTCTTGAACTTCGCACAGGTGTGGTGCGAGAAACGACGAGTCG 

ATGACAGACTTTACCAGCAGCTCATGGTTGACCCCCACTCTCCAGCGATGTACCGAGTG 

TTCGGTACTCTTCAGAACTATCCGGCCTTCAGAGCCGCATTCAACTGTCCGCTTAATTC 

GCGATACGCTCCTAAGGATCATTGCAATGTTTGGGTGCCGAATTATATGCCATAAGAGG 

AAGTTCTTCCTTGAAAACTACCTACTCAACATAAATAAAGTCTGTGATTTTAAAAAAAA 

Aaa 



Figure 70A 
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SFARVWCRKLGSTSSLLTRLLTDPHSPAPYRVLGTLQNFPAFKEAFNCPKSPYAPDKHC 
NVWVSELDTSHGEPKVKTELNIAAPPQITPNDKEKYDAAKVAISFFQESVNTSVDPCED 
FYKYACGKYQKAVSFKxADAKNLVAt-lANQLTNKDYQKVIKSSTALTKEKAFFDACVAAT 
KDSGHNNQILISNNYLMKRVRKLADYLGAEFTYALGGRVERLPNKVQLANALGYLSFDQ 
NIQTLVTPLVDTYWPDPNKGYTMFLDQNTAYMSKTFYHPDAFKTIKENYINSATKVIET 
FVKTQNKPIDPKLKDKVRGLVEFEQMIANKYSTDDDTRRIYLRSWNLRSIRELQNQFGF 
VDWQTYMKMVPMVAQNKVQSADFRVSVMEPGQYANMSRDYAGFDKEKLVNYLFMRLLLS 
NAQYLPTYASSFKEMPEEPLVLGRKRRNIHFSKSDTLTDTQANCAKVANELMMFANGRV 
FVDYVYPDEKYKDLI RSS AGGVMHNVI HAFQSMVDQLDWMSEATKRKAI EKSMN I I TN I 
AFPDWIMDNAKLDLYYKSITFDPTKENYYDIWTKLTIFNIEAQYKHLTMATADYEEFLM 
PPGIVNAWYQPELNTITFPAGILRPPYFHPDWPASIKYGGIGLIAGHELIHGFDDQGVQ 
WGPKGHISYPEKNCIGWMDEQSTKGFNRLAQCVIDEYSTFCPLDNRTYTPNCVNGAQTQ 
GENIADNGGVHAAFRAYRTHISLNGPDPQLPDRLFGQFTHDQLFFLNFAQVWCEKRRVD 
DRLYQQLMVDPHSPAMYRVFGTLQNYPAFRAAFNCPLNSRYAPKDHCNVWVPNYMP* 

Figure 70B 



ACAGATGAGATCTCTTTGCCTGCTGCTCGCTGTGGTGCTTGTCGCCGTCCACGCAAAAA 

TGCAGAACGTCACCGTCAAGGGGACCACCATCTGCAACAAGAAGCGAATGGCCGATGTG 

ACGGTGGAACTGTGGGAGAGAGACACCCTCGACCCCAACGACCTCCTCGACTCCAAGAA 

GACCTCTAGGGAAGGCGAGTTCCTCGGGAAAGGTGGTCAGAACGAAGTCGGCTCGATTG 

AGCCATTCCTCAAAATTACACACACCTGCAATGTCAAGAAACCGGGCTGCAAGAGAATC 

ACTGAGTTCGACATCCCGAAGTCGAAGATCGACACGGTCTACGACATGACCTACGTGAC 

GCTGGATATCATTTCCGCAGTCGATAAGGAGAAGTGCTACATGAACGCGTTGTTTTCCA 

CGGCAATATTTTGTATAGACAGATGAACATTCCTTCCGAAAAAAAAAAAAAAAAAAAAA 

Figure 71 A 



MRSLCLLLAWLVAVHAKMQNVTVKGTTICNKKRMADVTVELWERDTLDPNDLLDSKKT 

SREGEFLGKGGQNEVGSIEPFLKITHTCNVKKPGCKRITEFDIPKSKIDTVYDMTYVTL 

DIISAVDKEKCYMNALFSTAIFCIDR* 

Figure 71 B 
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AGTGCCATTGCCGAGGGATGGCTCGCCTTGTACTGTTACTCGCACTATTTACCCTGGCT 

GTGGCCAGCGTCCACAGGAGGACATTCCACCAGCCGCGTCGTTACGTGAAGTCGGTGTC 

GCTTTCGCGTCAACCAACACTTCGTGAACGATTGCTGGGxAACTGGCAGTTGGGAGGACT 

ACCAGAAGCAACGCTATCACTACCAGAAGAAACTTCTGGCAAAATATGCGGCAAACAAG 

GCGTCGAAACTACAGTCCACCAATGAGATTGACGAGCTCCTTCGTAACTATATGGATGC 

ACAATATTTCGGCACCATCCAAATCGGAACTCCAGCGCAGAATTTCACAGTGATTTTCG 

ACACCGGTTCATCCAACCTCTGGGTGCCGTCCAGGAAATGCCCATTCTACGACATCGCG 

TGCATGCTTCACCACCGCTACGATTCTGGAGCATCGTCAACGTACAAGGAGGATGGACG 

TAAGATGGCTATTCAATATGGAACTGGCTCAATGAAGGGCTTCATTTCTAAGGATAATG 

TCTGCATCGCCGGAATTTGTGCTGTCGAGCAACCGTTTGCCGAGGCAACGAGCGAGCCA 

GGCCTCACGTTCATCGCTGCGAAGTTCGACGGAATCCTTGGCATGGCCTTCCCTGAAAT 

CTCCGTTCTCGGTGTACCACCAGTATTCCACACGTTCATTGAACAGAAGAAAGTGCCGA 

GCCCGGTGTTCGCTTTCTGGCTCAACAGAAATCCCGACTCGGAACTCGGAGGGGAGATC 

ACCCTCGGTGGAATGGACCCCCGCCGATATGTTGAGCCGATCACATGGACCCCAGTAAC 

TCGACGAGGATATTGGCAGTTCAAGATGGACAAGGTTCAAGGAGGATCAACGTCCATTG 

CCTGCCCCAACGGATGCCAGGCTATCGCTGACACTGGTACTTCACTGATTGCCGGACCT 

AAGGCTCAAGTTGAGGCTATCCAGAAATTCATTGGTGCTGAGCCACTTATGAAGGGAGA 

GTACATGATTCCCTGCGACAAGGTGCCTTCCCTCCCGGAGCTGTCCTTCGTTATCGAGG 

GCCGGACTTTCATCCTCAAGGGTGAAGATTACGTATTGACCGTGAAAGCTGGTGGTAAA 

TCGATCTGCCTGTCCGGTTTCATGGGAATGGACTTCCCGGAGAGGATCGGAGAGCTGTG 

GATTCTTGGAGACGTCTTCATTGGAAAGTACTACACTGTCTTCGATATTGGCCAAGCTC 

GTCTTGGATTTGCTCAGGCTAAGTCAGAAGATGGCTATCCGGTTGGTCCTGCTGTTCGA 

AGGTACAACAAGTTCTCGGAGGACAGCGACAGTGACGAGGATGATGTATTCACTCTCTA 

AATAACATGTATCCACAATTTGCTCTAATCTCGATACGTGTACCGTGTCTCACGTGTTT 

CCACTTTTGATAAACTGATTATTCTG 

Figure 72A 



MARLVLLLALFTLAVASVHRRTFHQPRRYVKSVSLSRQPTLRERLLGTGSWEDYQKQRY 

HYQKKLLAKYAANKASKLQSTNEIDELLRNYMDAQYFGTIQIGTPAQNFTVIFDTGSSN 

LWVPSRKCPFYDIACMLHHRYDSGASSTYKEDGRKMAIQYGTGSMKGFISKDNVCIAGI 

CAVEQPFAEATSEPGLTFIAAKFDGILGMAFPEISVLGVPPVFHTFIEQKKVPSPVFAF 

WLNRNPDSELGGEITLGGMDPRRYVEPITWTPVTRRGYWQFKMDKVQGGSTSIACPNGC 

QAIADTGTSLIAGPKAQVEAIQKFIGAEPLMKGEYMIPCDKVPSLPELSFVTEGRTFIL 

KGEDYVLTVKAGGKSICLSGFMGMDFPERIGELWILGDVFIGKYYTVFDIGQARLGFAQ 

AKSEDGYPVGPAVRRYNKFSEDSDSDEDDVFTL* 

Figure 72B 




Title of Invention: Hookworm Vaccine 
Inventors Name: HOTEZ, P. ETAL 
Docket No./Application No.: 03740007AA 

79/86 



GGTACTGCAGGGTTTAATTACCCAAGTTTGAGGAGCATGCCATACCTCGCATT 

CATTGTCGCACTACTAGCCTGCACTGTTATGTCTGGTCACGGTCAAATGACGG 

GTGGATTAACGAAGCAGGACCCCAATGATCCTGAGCACATGGCGAGAGCATG 

GAAGGCGGCGAAAGGTATCAATGAGGATGCATCCAACGCTGGACCGTACCA 

CATGATTCCCATTAAGATTGTCAAGGCTGAATCTCAAGTCGTGGCTGGGGTTA 

GATACATATTTGAAGTATTGTTCGGCGAATCAACATGTAAGAAAGGACATAT 

GGCTGCAACAGAGCTTTCTGCCTCCAACTGTGAACTAAAAGAAGGAGGAAAC 

CGAGCTCTGTATAAAGTGGAGCTCTGGGAGAAGCCATGGGAGAACTTTGAGC 

AGTTCAATGTTGAGAAGATCCGAAATGTTGCTGCTGGCGAGCAAATCTAACC 

TGCTTCTTTAAGACACCTCACTGAATATTGAATATTTTGTATGTCATGTATAAT 

ACGACGCGATTTTTTTTATCTCACGTACTTTTTTCACTGTGACAATTGCCTTCT 

CTGC 



Figure 73A 



MPYLAFIVALLACTVMSGHGQMTGGLTKQDPNDPEHMARAWKAAKGINEDAS 
NAGPYHMIPIKIVKAESQWAGVRYIFEVLFGESTCKKGHMAATELSASNCELKE 
GGNRALYKVELWEKPWENFEQFNVEKIRNVAAGEQI * 

Figure 73B 
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GAAAAGCCTCCATAGTCATGCTCAAGCTCGTTGCACTCGTTTGCCTGGTTGCA 

ATCTGCTTCGCTCAGGGACCACAAGGACCCCCTCCGTTCCTGCAAAGTGCTCC 

AGCGGCTGTTCAACAAGACTTCGACAAGCTCTTCGTCAATGCTGGCTCCAAG 

ACTGATGCAGAAATCGACAAAATGGTCCAAGATTGGGTTGGCAAACAAGATG 

CATCCATCAAGACCGCATTCGATGCGTTCGTGAAGGAAGTGAAAGCCGCTCA 

AGCGCAAGGTGAAGCTGCCCATCAGGCTGCTATCGCCAAGTTCAGCGCAGAG 

GCCAAAGCGGCTGATGCCAAGCTGAGCGCAATTGCGAACGACAGGTCGAAG 

ACAAACGCGCAAAAGGGAGCTGAGATCGACTCGGTACTCAAGGGACTTCCTC 

CAAATGTCCGCACAGAGATCGAAAACGCCATGAAAGGATAAGAAGTCTCTAT 

TTTGTATATATGAACCGATAAATATGCACAATAAAAAAAAAAAAAAAAAAA 

AAAAAAAA 



Figure 74A 



MLKLVALVCLVAICFAQGPQGPPPFLQSAPAAVQQDFDKLFVNAGSKTDAEIDK 

MVQDWVGKQDASIKTAFDAFVKEVKAAQAQGEAAHQAAIAKFSAEAKAADAK 

LSAIANDRSKTNAQKGAEIDSVLKGLPPNVRTEIENAMKG* 

Figure 74B 
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GAAAGGTTTAATTACCCAAGTTTGAGGATGAAGATTGCCCTGGTTGTTCTGCTGTTAGT 

CGCCTACGCAAATTCTGCGGACATCTTCAGAACTGAATTTGGAGCTAAAATAAAAGCAG 

■i xcuxCAAGttAAGACAACAGATCAAGGAGAGCTTAGCTCTGACCCCGGAACGAAAAGA 

GTTGTTGCATAAGTTGATGCAGAAATTAGTACACATCAAAAAGGATCATGTTCATAAGG 

GTGGTGACTCAATCGATGAAATCAATAAGAAGGTTGGAATGTCAGATCTGCTCTACGAT 

GGTGATATGGTTCTAACGAAAGAGCAAGCCGAGGAAATGGTTAGCGATATCGACGGAAG 

TGGAAGCAACCGTGCAAAGCGTCAAGCGTATCGTAACAAACTTTATCCGAAAACACTTT 

GGACCGATGGAGTTATCTATTATTTCCATCCTAGTGCAACGAATAGCATGCGAAGTGTG 

TTCCTGAAAGCAGCAAAAGAATGGAGCTCTCAAACGTGTATCGATTTCCATGAGGATGT 

GGTTGGAATGGGCCCAAACAGGATCAAGGTTTTCAAAGAGAAAGGTTGTTGGTCGATGG 

TTGGACGACTCCCTCGTCCACAGGAGCTTTCGTTGGGAAGAGGATGTGATACGATTGCC 

ACAGCACAACACGAGATCGGCCATGCGCTGGGATTCTTCCACCAGCAGGCTAGACACGA 

TCGCGATGACTACATTGTATTTAATTCAGAGAATGTAGTGCCGCGATATCTGGATCAAT 

TCAAGAAACAGAGCAAAGAAACAAACGATAATTACGGATTAACTTATGATTACGGAAGC 

ACCATGCAGTACGGATCGACCAGCGGATCCCAAAATGGAAAACCTACAATGGTGCCAAA 

AGATCCTAAATATATAGAAACCCTGGGATCACCTTTCATTGCATTCTACGATTTACTGG 

CAATAAATACGCACTACAAATGTCTTGAGAAATGCGATAATAATGGGGCACAATGCAAA 

ATGGGTGGATTCCCTAATCCAAGAGATTGCTCAAAATGCATTTGTCCCAGTGGATACGG 

TGGCGCTACATGTGACCAGAAACCTGAAGGATGTGGTGAAGTACTTGAAGCAACGAAGG 

AGGCTAAAACCCTCAAAAGTGAAATTGGAGATAAAAGTGCAGGAGATGAGGACAGAGAG 

GACATGACCAAGTGTTACTATTGGATCAAGGCACCGGAAGGATCGAAAGTTGAGGTTAA 

GATCGTAAACCTAGCTAAAGGTCTTGCCATTGATGGATGCAGATATTGGGGTGTGGAAA 

TTAAAACTCAGGAGGATCAACGTGCTTCCGGATACAGATTCTGCGCTCCCGAAGATGCT 

GGCGTCACTTTGGAGTCGCACTCGAATATTGTCCCTATAATAGCGTTCAATAGACACGG 

CTCTACTGAATTTGAATTACAGTACCGAATCGTATAATTCTGCGTGACCAACGCTTCTC 

CTAAGAGACGAGAAAGTTCTGCAACAATACTTTATTCATGTATAACAATATAGGAGAGT 

TTTTCTTAGTAGAAGTACTTTCTTTGTTGGTTCTCCAGAAATAAACGATTTCCATGCAA 

AAAAAAAAAAAAAAAAAAAA 

Figure 75A 



MKIALWLLLVAYANSADIFRTEFGAKIKAEADKSKTKLNISSLLQVRGKFLKLRQQIK 

ESLALTPERKELLHKLMQKLVHIKKDHVHKGGDSIDEINKKVGMSDLLYDGDMVLTKEQ 

AEEMVSDIDGSGSNRAKRQAYRNKLYPKTLWTDGVIYYFHPSATNSMRSVFLKAAKEWS 

SQTCIDFHEDVVGMGPNRIKVFKEKGCWSMVGRLPRPQELSLGRGCDTIATAQHEIGHA 

LGFFHQQARHDRDDYIVFNSENVVPRYLDQFKKQSKETNDNYGLTYDYGSTMQYGSTSG 

SQNGKPTMVPKDPKYIETLGSPFIAFYDLLAINTHYKCLEKCDNNGAQCKMGGFPNPRD 

CSKCICPSGYGGATCDQKPEGCGEVLEATKEAKTLKSEIGDKSAGDEDREDMTKCYYWI 

KAPEGSKVEVKIVNLAKGLAIDGCRYWGVEIKTQEDQRASGYRFCAPEDAGVTLESHSN 

IVPIIAFNRHGSTEFELQYRIV* 

Figure 75B 
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ACTTCAAGCGATGTTCCGTCCTGCTACTGCCGTCCTTCTATTGTTGGCCGCGTCCAGCA 

CATTTGCTGGATTTTTCGATGATGTTGGAGGCTTACCCAGTGGTGTGGGAGATTTTTTC 

ACAAAGCAGTTCAACAATGTGAAGGATCTTTTTGCTAAAGATCAAGATACTCTTGAGAA 

GAATATCAATCTGGTAAAGGATCTATTGATTGCCATTAAGGAGAAGGCTAAGATGCTGG 

AACCGATGGCCAACGAGGCTCAGAAGAAGACATTAGGGCAGGTGGACAACTATCTCAAT 

GAAGTTCAACAGTTCGGCGATCAGGTAGCCAAGGAGGGTTCTACGAAATTTGAGGAGAA 

CAAAGGGAAATGGCAGCAAATGTTGAACGATATCTTCGAGAAAGGTGGACTGGACAGCG 

TGATGAAGTTGCTCAATCTGAAGTCCGGCGGTCGCTGCACGTTAGCCGCTGCACTCGTC 

GCTCCCGTTGTGCTCGCGCTCATCCGCTAATTCACTTCTACCGCCGCCGACTACTGTAG 

TTTACCCTGTGCCTGTGTGTGATATGTGGATTTGTGCATGATGTGTATCTATGATTTGT 

GATTTATTTTTCTCTTGTACTTCCATGAATTCAGCTCTGGTATTCTGAGACGGACCAAC 

ATCTCCGCAGTACTTTTTTGTATTGTTATCATCACCGTAATCCTGTGACTGGCGTAAAA 

TGTTTAGTTTTCCGATAAAATACATTTCGAAAAAAAAAAAAAAAAAAAAaa 

Figure 76A 



MFRPATAVLLLLAASSTFAGFFDDVGGLPSGVGDFFTKQFNNVKDLFAKDQDTLEKNIN 

LVKDLLIAIKEKAKMLEPMANEAQKKTLGQVDNYLNEVQQFGDQVAKEGSTKFEENKGK 

WQQMLNDIFEKGGLDSVMKLLNLKSGGRCTLAAALVAPVVLALIR* 



Figure 76B 




Geomean IgG titers 
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+ASP-2 +MTP +MTP L3 

Figure 77 A 



HamV-4 
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Groups 

1 . Ay-ASP-1/Quil A 

2. Ay-ASP-2/QuilA 

3. Ay-MTP/Quil A 

4. Ay-ASP-2 + Ay-ASP-1/Quil A 

5. Ay-ASP-2 + Ay-MTP/Quil A 

6. Ay-ASP-1 + Ay-MTP/Quil A* 

7. Quil A (Adjuvant only control) 

8. Irradiated Ay L3 (Positive control) 





% weight change 
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Geometric mean IgG 
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Figure 80A 
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Figure 80B 





